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You may never see a better “report card” than our 
Technical Bulletin No. 443 on this outstanding vat 
color. In a total of 91 fastness and working properties 
listed, National Carbanthrene Grey BFN Paste earns 


top or next-to-top ratings in all but three! 


Light fastness is maximum in heavy shades and ex- 
cellent-to-maximum in medium shades, Wet fastness is 


excellent in all tests, including chlorine and washing. 


National Carbanthrene Grey BFN Paste is particularly 
recommended for cotton and rayon fabrics that are to 
be rubberized or after-treated with resins. It can be ap- 


plied in all types of dyeing equipment. 


For your copy of Technical Bulletin 443 and a working 
sample of this unusual National Vat Dye, get in touch 
with the National Aniline office nearest you. 





SP TT AT EE ee Oe 


NATIONAL ANILINE DIVISION 


ALLIED CHEMICAL & DYE CORPORATION 
40 RECTOR STREET, NEW YORK 6, N. Y. 


Akron Atlanta Boston Charlotte Chattanooga 


Chicago 


Columbus, Ga. Greensboro LosAngeles New Orleans Philadelphia | 


Portland, Ore. Providence Richmond San Francisco 





<x? lied - 
~ (hem 


Member of the Vat Dye Institute 


Toronto 


D 


Volume 








HE 
: ie 


reflecta 
ings. T 
scribed 
lations 
with ot 
sistance 
shade 1 
lated p 


SPI 

The « 
spectro 
solutior 
trations 
other ¢ 
lution) 
tration, 
vs con¢ 
line wl 
of inte 
Law (J 
particu 

Some 
failure 
Simon 
ditivity 
additio1 
surface 
solutio1 

The « 
length 
or mor 
the sul 
each cc 
The o} 
additiv: 

In m 
dyes in 
only ak 
maxim 
more o 
length 
each of 
The qu 
concent 
ponents 
termini 
two wa 
ance; o 
lation i 
followir 


July 1, 











DYESTUFF 


AMERICAN 





REPORTER 





Volume 46 


July 1, 1957 


Number 13 





SOME GRAPHICAL AIDS TO QUANTITATIVE 
REFLECTANCE SPECTROPHOTOMETRY OF DYEINGS 


INTRODUCTION 


HE paper presents a number of 
jpn reer aids to quantitative 
reflectance spectrophotometry of dye- 
ings. The graphical procedures de- 
scribed require a minimum of calcu- 
lations in their use, and in conjunction 
with other procedures may be of as- 
sistance in the dye laboratory for 
shade matching, formulating, and re- 
lated problems. 


SOLUTION 
SPECTROPHOTOMETRY 


The optical densities determined by 
spectrophotometric measurements on 
solutions of various suitable concen- 
trations of a dyestuff solution (or 
other colored or light absorbing so- 
lution) are proportional to concen- 
tration, and a plot of optical densities 
vs concentrations will show a straight 
line when drawn through the points 
of intersection; provided that Beer’s 
Law (1, 2, 3, 4, etc) is followed in a 
particular case. 

Some dyestuffs in solution show 
failure of Beer’s Law. Taylor and 
Simon (6) found that quantitative ad- 
ditivity is achieved in such cases by 
addition of a polyoxyethylene-type 
surface-active agent to the dyestuff 
solution. 

The optical density at any one wave 
length for a solution containing two 
or more dyes in mixture represents 
the sum of the optical densities of 
each component at that wave length. 
The optical densities are therefore 
additive when Beer’s law prevails. 

In most cases, each of two or more 
dyes in the same solution shows not 
only absorbance at its wave length of 
maximum absorbance, but also shows 
more or less absorbance at the wave 
length of maximum absorbance of 
each of the other components as well. 
The quantitative determination of the 
concentration of each of two com- 
ponents in such cases is done by de- 
termining the optical densities at the 
two wavelengths of maximum absorb- 
ance; one for each component. Calcu- 
lation is then made by means of the 
following equations: 
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ALBERT DARBEY 


Eastern Color & Chemical Co 
Providence, RI 


The object of this paper is to present 
several graphical procedures based on K/S 
values of reflectance which it is believed 
will be of assistance to quantitative re- 
flectance spectrophotometry of dyeings. 
In some cases the graphs indicate the 
percentage of dyes directly. 

The procedures should be of value in 
shade matching, dyestuff evaluation and 
related problems, particularly if employed 
as supplementary to methods of computa- 
tion and to other published graphical 
procedures. 


Concentration of x 
_D1B2—D2B1 _ D1 B2 ~ D2B1 
Al B2—A2B1 ~ K 


Concentration of y 
_DI1A2—D2A1_ D2Al — D1 A2 
A2 B1 — Al B2 © K 


Where: x and y = the two components 


D1 = Optical density of the solution at 
wave length 1 

D2 = Optical density of the solution at 
wave length 2 

Al = Absorptivity of component x at 
wave length 1 

A2 = Absorptivity of component x at 
wave length 2 

B1 = Absorptivity of component y at 
wave length 1 

B2 = Absorptivity of component y at 
wave length 2 
1 represents the wave length of 
maximum absorbance for x 
2 represents the wave length of 
maximum absorbance for y 


Absorptivity (extinction coefficient) 
is the optical density of a solution of 
a pure component at the wave length 
of maximum absorbance or other 
specific wave length and in a con- 
centration of 1.0 g per liter. 


- = a constant 


Absorptivity = Cl 


Where: D = optical density at a specific 
wave length. 
C = concentration in grams per 
liter. 


1 cell length in centimeters. 


Quantitative analysis of multicom- 
ponent mixtures involves an extension 
of the principles used in two com- 
ponent calculations. The same number 
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of positions of wave lengths of maxi- 
mum absorbance as there are com- 
ponents must be chosen. The extinc- 
tion coefficients (absorptivity) must 
be determined for each component at 
each of the selected wave length 
positions. This means that for n com- 
ponents, n x n or n* extinction co- 
efficients are required. 

Mathematical formulas for comput- 
ing the amount of each component in 
a solution of a mixture are given in 
numerous publications (1, 2, 3, 4, 5, 
13, 18).. Davidson and Godlove (7) 
treat in great detail the procedures 
to be followed to obtain—in a given 
case—the factors required in the 
computation of three component cases. 
The validity of multicomponent com- 
putations depends on satisfactory ad- 
ditivity of the optical densities of the 
components. 

The foregoing brief consideration of 
some aspects of solution spectro- 
photometry is pertinent to the follow- 
ing on reflectance. 


REFLECTANCE 

Optical density data obtained from 
reflectance measurements on various 
percentage dyeings of one dyestuff 
will not show linear relationship, 
thus, in contradistinction to work on 
dyestuff solutions, a plot of optical 
densities (from reflectance measure- 
ments) versus concentrations (per- 
centage dyeings) will not show a, 
straight line drawn through the inter- 
sections of optical densities with 
percentage dyeings; therefore, optical 
densities obtained from reflectance 
measurements are not proportional 
to concentration and cannot be em- 
ployed in computations such as those 
used in trarsmittance work (14, 15). 

Another relationship is required in 
reflectance spectrophotometry. To re- 
late reflectance data to concentration 
(percentage dyeing) several formulas 
have been derived. Those of Selling 
(14), Pineo (8), and Kubelka and 
Munk (8, 15) are the most important. 
Kubelka and Munk’s K/S function is 
probably the one most used, and has 
been employed in the work described 
in this paper. 
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Kubelka and Munk’s K/S function 
relates reflectance to concentration of 
dyestuff on the fibers, and is ex- 
pressed as: 


i _ (1 — R)? 
“ae R2 


Where R = reflectance. 


Absorptivity equals a constant in 

transmittance work. 
K/S 
Likewise ———————————- >= a 
percentage dyeing 

constant in reflectance work, 
provided that additivity prevails in a 
given case; therefore K/S values of 
reflectances are proportional to con- 
centration (15). In some cases there 
will be discrepancies, but in general 
—especially with wool dyeings—satis- 
factory relationships are shown. Satis- 
factory relationships will be obtained 
for cotton dyeings if appropriate cor- 
rections or systems of graphing are 
employed—when necessary—to allow 
for incomplete exhaustion of dyestuffs, 
alone and in mixture, under the par- 
ticular dyeing conditions employed. 

The employment of the K/S for- 
mula has been greatly facilitated by 
the publication of tables which give 
the corresponding K/S values for a 
comprehensive range of reflectance 
percentages. This table is to be found 
in an article by Laughlin (15). A 
similar table is included in an article 
by Davidson (9). In the latter article 
the K/S values are designated F 
values. Reflectance percentages ob- 
tained by spectrophotometric meas- 
urements at particular wave lengths 
are located in the table, and the cor- 
responding K/S value (or F value) 
will be found in the opposite column. 

The employment of K/S values in 
mathematical calculations may be 
used similarly to the use of optical 
densities in the case of dyestuff solu- 
tions. In the case of pale shades, cor- 
rections must be made for the K/S 
value of the undyed material. Thus, 
in multicomponent dyeings with 
known dyes, if additivity exists, the 
percentage of each component dye- 
stuff can be computed (17). 

Computations of this kind may be 
very time consuming and in some 
cases errors may be introduced due 
to an insufficient degree of additivity. 

Derby (10) describes procedures 
for estimating dyestuff percentages— 
in dyeings—employing _ reflectance 
graphs obtained by means of a special 
cam that is used on a General Electric 
Recording Spectrophotometer. The 
special cam enables the recording of 
reflectance curves directly in log K/S 
values. This type of graph in con- 
junction with suitable log reference 
scales is used to estimate dyestuff 
percentages. The procedures are anal- 
ogous to methods for solutions em- 
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ploying graphs explicit in transmit- 
tancy and implicit in log density, 
described by Stearns (5). 

The graphical systems described 
below should be considered supple- 
mentary to methods of calculation 
and to graphical procedures such as 
that mentioned above (10); they com- 
pensate to some extent for deviations 
from additivity, require a minimum 
of calculations, and in some cases 
indicate directly the composition of 
two and three component dyeings. 


EXPERIMENTAL 


INSTRUMENTATION A 
Beckman Model B Spectrophotometer 
equipped with an integrating sphere 
reflectance accessory was employed 
for the reflectance measurements. 


DYESTUFFS The dyestuffs 
used in the experiments were acid 
dyestuffs which are designated Yel- 
low G, Red B and Blue G. 0.25%, 
0.5% and 1.0% dyeings, of each dye- 
stuff, were made on a_peroxide- 
bleached wool fabric. Dyeings were 
also made of certain mixtures of the 
dyes as two and three component 
dyeings. 


K/S VALUE GRAPHS 


Reflectance measurements were 
made at various wave lengths from 
400-700 my on (several layers) 0.25%, 
0.5% and 1.0% dyeings of each of the 
three dyes; employing a magnesium 
carbonate block as a white reference 
standard set at 100% reflectance. The 
reflectance percentages were con- 
verted to K/S values by the use of 
one of the tables mentioned. 

Plots were then made of K/S values 
of reflectance vs wave length in mp. 
These plots are shown in Figures 1, 
2, and 3. These graphs show satis- 
factory additivity, especially at the 
wave lengths of maximum absorb- 
ance; thus, for example, at 400 my 
Yellow G shows K/S value 15 (3.1% 
R) for the 1% dyeing, K/S value 7.36 
(6.0% R) for the 0.5% dyeing and 
K/S value 4 (10.5% R) for the 0.25% 
dyeing. At 400 mp the K/S value for 
the 0.5% dyeing is approximately one 
half the K/S value of the 1% dyeing, 
and the K/S value of the 0.25% dye- 
ing is approximately one half that of 
the 0.5% dyeing. Interpolated curves 
for intermediate percentage dyeings 
(or additional curves from intermedi- 
ate dyeings) may be placed in the 
graphs to facilitate their use. 








ESTIMATION OF DYESTUFF 
PERCENTAGES EMPLOYING K/S 
VALUE GRAPHS Following is 
an example of the use of these graphs 
as an aid to the estimation of dye per- 
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centages required to matcn a particu- 
lar shade on wool—preliminary to 
making laboratory dyeings. 

A brown shade was obtained by 
dyeing with 

0.33% Yellow G 
0.33% Red B 
0.33% Blue G. 

A plot of K/S values vs wavelength 
for this dyeing is shown in Figure 4. 
This dyeing was used as the example 
standard shade that is to be matched 
and for which an estimation of the 
required dyestuff percentages is to be 
made. For this example the dyeing 
was considered as an unknown dye- 
ing (unknown percentages) but dyed 
with known dyes that are to be used 
in matching the shade. The object is 
to match the curve and the K/S 
values of the standard by trial addi- 
tions of the K/S values for various 
visually estimated dye percentages. 
From a visual examination of the 
“unknown” standard dyeing, we may 
estimate, for example: — 

0.25% Yellow G 
0.50% Red B 
0.40% Blue G. 

The K/S values of reflectance at 
various wave lengths for the above 
dye percentages are obtained from the 
K/S value graphs. The values for each 
dye at the various wave lengths are 
added and the sums compared with 
the K/S values for the standard 
(Table I) or the values are plotted 
on the graph with the standard 
(Figure 4). From these it will be seen 
that with the first estimation some- 
what more absorbance is required 
at 400-450 my (the region where the 
yellow shows maximum absorbance) 
and somewhat less absorbance at 
longer wave lengths (the regions 
where the red and blue show maxi- 
mum absorbance). A second estima- 
tion was then made, using more yellow 
and less red and less blue, with the 
example results shown in Table I. It 
will be seen that somewhat less red is 
now required. Estimation three with 
less red shows K/S values that are 
close to the K/S values of the stand- 
ard, and if the dyeings are repro- 
ducible, a laboratory dyeing of the 
dyestuff percentages derived from the 
third estimation should be a fairly 
close match to the standard. 





DISCUSSION Admittedly, this 
represents a fairly simple example. 
Many dyes may not show as good 
results. The reliability of the method 
with various dyes and their mixtures 
can be determined from plots of K/S 
values of reflectance percentages at 
several wave lengths—of various per- 
centage dyeings of the particular dye- 
stuffs and their mixtures by following 
the procedures described. 
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Figure 4 


In the example given, where the 
standard is dyed with known dyes, 
and these dyes are used to match the 
K/S value curve (and K/S values) 
of the standard, it is usually sufficient 
to add the K/S values at each of the 
three wave lengths representing the 
wave lengths of maximum absorbance 
for the three dyes. 

The procedure outlined is of course 
equally applicable to two and four 
component problems. 

Graphical K/S value plots, used 
along the lines indicated, in many 
cases may be of service in dyehouse 
control for estimating dyestuff addi- 
tions necessary to bring to shade an 
off-shade dyeing, with due considera- 





TABLE I 


Approximate K/S values of 
reflectance at wave length my 


400 450 500 550 600 650 740 





Example 
Standard 6.3 4.5 3.8 4.8 2.2 2.1 6.6 
Shade 
First Estimation: 
0.25% Yel- 

low G 3.8 2.5 6.2 0.1 0 0 0 
0.50% RedB1.5 2.0 5.6 6.0 0.4 0.1 0O 
0.40% Blue 

G 0.7202 0.4 1.2 2.4 2.4 0.8 
Added K/S 

Values: 6.02 4.7 6.2 7.3 2.8 2.5 0.8 
Second Estimation: 
0.33% Yel- 

low G 5.3 3.0 0.2 © 0 
0.40% RedB1.2 1.6 4.0 4.8 0.4 0.1 0 
0.33% Blue 

0.6 0.2 0.4 0.9 2.0 2.0 0.6 

Added K/S 


Values: 7.1 4.8 


4.6 5.7 2.4 2.1 0.6 
Third Estimation: 





0.33% Yel- 

low G $.3 3.0 6.2 0 0 0 0 
0.33% Red BO.9 1.3 3.0 4.0 0.3 0.1 0 
0.33% Blue 

G 0.6 0.2 04 09 2.0 2.0 0.6 
Added K/S 

Values: 6.8 4.5 3.6 4.9 2.3 2.1 0.6 
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tion given to the degree of exhaustion 
of the dyebath, etc. 

The procedure described above may 
also be employed to estimate the per- 
centages of known dyes required to 
match a standard shade that has been 
dyed with other dyes. Two dyeings,. 
each dyed with different dyes, will 
match each other if the reflectance 
curves are identical; however, two 
dyeings, each dyed with different dyes, 
may match each other in daylight and 
yet show decidedly different reflect- 
ance curves. Thus, it is obvious, that 
to obtain an estimate of the percent- 
ages of dyes required, graphs may be 
used along the lines indicated; the 
object being to match the curve of 
the standard over a range of wave 
lengths such as shown in Table I. 
Various trial K/S value additions rep- 
resenting various estimated percent- 
ages of the several dyes used, are em- 
ployed as previously described, to 
arrive at a match for the K/S value 
curve of the standard. 

The procedure may be of service in 
many cases but is applicable only if 
the dyes selected (for fastness prop- 
erties, dyeing properties, etc) will 
enable a match for the curve of the 
standard to be achieved. 

This procedure is somewhat similar 
in its objective to that described by 
Davidson (9), his primary object be- 
ing to match the reflectance curve of 
a standard shade in order to obtain 
a dyeing that will match the standard 
in both daylight and artificial light. 
For his purpose, Davidson employs 
percentage reflectance curves; one 
reflectance percentage curve for some 
one percentage dyeing of each dye- 
stuff. The K/S values (or F values) 
(for the estimated dyestuffs) at each 
particular wave length employed are 
obtained by a system of calculation. 
The sum of F values at each particular 
wave length is then converted to per- 
centage reflectance for comparison 
with the percentage reflectance of the 
standard at each particular wave 
length employed. 

Davidson’s method has an advan- 
tage over the method described here 
in that only one reflectance curve for 
each dye is required; on the other 
hand the system described here re- 
quires no calculations in use other 
than simple addition. Also, if a range 
of dyeings of various percentages 
should show deviations from addi- 
tivity, the graphs described show 
such deviations and enable proper 
coordination of the deviations to be 
achieved. 

It should be noted that, in the case 
of pastel shades, the K/S values for 
the undyed material should be de- 
ducted. Also, great care is necessary 
to obtain correct values for reflect- 
ances less than 5%. 
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GRAPHICAL REPRESENTA. 
TION OF ONE, TWO AND 
THREE COMPONENT 
DYEINGS ACCORDING 
TO CURVE SHAPE 


For this example, dyeings having 
a total concentration of 1% have been 
used and illustrated in triangular ar- 
rangement shown in Figure 5. In each 
case, the percentage reflectance at the 
wave length of maximum absorbance 
or a wave length close to the maxi- 
mum for each of the three dyes (400 
my, 550 my, 650 mz) has been deter- 
mined and the reflectance percentages 
converted to K/S values by means of 
one of the tables referred to. Then, by 
semilog plotting of the K/S values vs 
wave lengths, and drawing in lines 
to connect the three wave-length 
positions, curve shapes will be ob- 
tained that will be different for differ- 
ent relative proportions of the three 
dyes. 

Each point of the triangle in Fig- 
ure 5 represents a 1% dyeing, one 
point for the red, one for the yellow 
and one for the blue. Midway be- 
tween 1% Red B and 1% Yellow G 
will represent a mixture of 0.5% Red 
B with 0.5% Yellow G. Similarly at 
the midway points between 1% Yel- 
low G and 1% Blue G, and between 
1% Blue G and 1% Red B. Any other 
proportions of two dyes are obvious, 
thus, on the line of the triangle con- 
necting 1% Red B and 1% Yellow G, 
a point % the distance from 1% Red 
B and % the distance from the 1% 
Yellow G would be a point represent- 
ing a mixture of 0.75% of the Red B 
with 0.25% of the Yellow G. 

The curve for a brown dyeing made 
with 0.33% of each of the three dyes 
is placed in the center of the triangle. 
A point midway between this central 
dyeing and 1% Red would be a point 
representing a mixed dyeing made 
with 0.66% Red B and 0.165% Yellow 
G and 0.165% Blue G; similarly, also, 
at the midway points between the 
central dyeing and the other two 
points of the triangle. Likewise, a 
point midway between the central 
dyeing (0.33% of each of the three 
dyes) and the point representing 0.5 
of the yellow with 0.5% of the red 
would be a point representing a mixed 
dyeing of 0.165% Blue G, 0.415% 
Yellow G, and 0.415% Red B. 

A point between the central dyeing 
and the point representing 0.75% 
Red B and 0.25% Yellow G will be a 
point representing a mixed dyeing 
made with 0.54% Red B, 0.29% Yel- 
low G, and 0.165% Blue G. Similarly, 
by interpolation, any proportion of the 
three dyes, and therefore any shade 
that can be obtained with the parti- 
cular dyes (in a total percentage of 
1%) can be represented by appro>ri- 
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Figure 5 
Illustrative triangular 
ippropriate curve 
f K/S valves of 
three wave lengths. 


of several 
from semilog plots 
reflectance percentages at 


arrangement 


shane Ss, 


ately placing the proper curves on a 
triangle as shown in figure 5. 

The curves for the triangular graph 
are obtained by determining the K/S 
values of reflectance at the three 
selected wave lengths (in our case 400, 
550 and 650 my). The three determi- 
nations are made for 1% dyeings of 
each of the three dyes and also for 
several two and three component dye- 
ings of 1% total concentration. The 
curves are arranged as shown in Fig- 
ure 5. The K/S values corresponding 
to the curves should also be appro- 
priately placed on another triangle. 
A third triangle containing appro- 
priately mounted small swatches of 
the dyeings may.also be prepared. 
This latter triangle of dyeings will 
serve to assist in locating the curve 
for an unknown (unknown percen- 
tage) on the triangle representing the 
various curve shapes. Curve shapes, 
K/S values, etc, for dyeings other 
than those derived from actual labo- 
ratory dyeings, are obtained by in- 
terpolation. 

A total concentration of 1% was 
used in this experimental work; how- 
ever, the graphs could be based on 
any other feasible total concentra- 
tion. 

Thus far, the graphs have been 
considered only for proportions of the 
three dyes in a particular total con- 
centration (1%). This system how- 
ever will indicate the relative pro- 
portion of the dyes in any total con- 
centration that is less than a total of 
1% (or whatever the particular per- 
centage that was used as the top 
concentration when preparing the 
graphs). It was mentioned above 
that the plots (for curve shape) are 
made on semilog paper. Plotted in 
this way the same curve shape will 
be obtained for a particular relative 
proportion of components regardless 
of total concentration. In other words, 
the data obtained from mixed dyeings 
with, for extmple, 0.5% Blue G, 0.3% 
Yellow G and 0.2% Red B in one 
case and with 0.2% Blue G, 0.12% 
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Yellow G and .08% Red B in another 
case, will both show the same curve 
shape. It will thus be seen that the 
curve shapes will indicate the rela- 
tive proportion of each dye; then the 
total concentration for an unknown 
can be estimated from the sum of the 
K/S values. For example, the K/S 
values at three (or more) wave 
lengths for the brown shade dyed 
with 0.33% Yellow G, 0.33% Red B 
and 0.33% Blue G, when plotted on 
semilog paper shows a certain curve 
shape that indicates the dyes to be in 
the ratio of 1: 1: 1, (ie, 0.33% of 
each); however, a paler shade dyed 
with the dyestuffs in the same rela- 
tive proportions (for example 0.08% 
Yellow G,) .08% Red B and 0.08% 
Blue G) would give the same curve 
shape. To determine the total con- 
centration of the unknown, the sum 
of the K/S values at three (or more) 
wave lengths of the known dyeing of 
1% total concentration is used as the 
standard for computation; thus, the 
1% brown dyeing (0.33% of each 
dye) shows K/S values of 6.3 at 
400 mp, 4.6 at 550 mp and 2.0 at 
650 mu. The sum of these is 12.9. A 
0.25% dyeing (0.083% of each dye) 
shows K/S values of 1.7 at 400 my, 1.25 
at 550 my, and 0.5 at 650 mp. The sum 
of these is 3.45. If the 0.25% total con- 
centration dyeing represents our un- 
known its relative total concentra- 
tion is determined thus: 


Total concentration of the unknown dye- 
ing relative to our known 1% dyeing 
> K/S values of unknown 


~ ¥K/S values of known 
Thus: 


Se = 0.267% (or 0.267 of the top con- 


centration which in our example is 17) 


A fairly close estimation of the 
actual total percentage is thus pos- 
sible. 

To summarize the procedure: The 
approximate relative proportions of 
the dyes are derived from the tri- 
angular arrangement of the curve 
shapes obtained from semilog plots 
of the K/S values of reflectances and 
the total concentration is determined 
by calculation as described above. 





DISCUSSION The sum of K 
S values of reflectance at the selected 
wave lengths for the 1% total con- 
centration dyeings, will be different 
for different relative proportions of 
the dyes, therefore a triangular ar- 
rangement (corresponding to the 
chart or graph of curve shapes) is 
made of the K/S value sums of a 
range of shades of 1% total concen- 
tration or of the particular total con- 
centration used. Interpolated figures 
may be added to represent the K’/S 
value sums of the intermediate (in- 
terpolated) curves. 
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Table II illustrates the range of dif- 
ferences for K/S value sums (at the 
three selected wave lengths for the 
three dyes) for 1% total concentra- 
tions (percentage dyeings). 

Usually the wave lengths selected 
would be those representing the wave 
lengths of maximum absorbance; 
however, in our case, the wave lengths 
400, 550, and 650 my (which are not 
quite those of maximum absorbance) 
were employed in order to obtain 
slightly higher reflectance percent- 
ages. 


GRAPHICAL PROCEDURES 
FOR TWO COMPONENT 
DYEINGS 
The following procedures (A) and 
(B) are applicable to two component 
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TABLE II 
Approximate K/S values of 
reflectance at wave length mz 


K S Value 
400 550 650 Sums 
1% Yellow G: 15.6 + 0.2 + 0.0 15.8 
1% Red B: 2.8 +12.0 + 0.1 14.9 
1% Blue G: 1.6 + 2.8 + 6.2 10.6 
0.33% Blue G 
0.33% Red B :6.3 + 4.6 + 2.0 = 12.9 


0.33% Yellow G) 


dyeings and indicate directly the per- 
centage of each dye present. 





PROCEDURE A A point 
where two spectrophotometric curves 
(for two components) cross or inter- 
sect—the so-called isosbestic point— 
is a point of absorbance for a parti- 
cular total concentration that is com- 
mon to each component. Thus, regard- 
less of the ratios of each (1 to 3, 2 to 
2, 3 to 1, etc), this point will indicate 
the total concentration. As an ex- 
amples, Figure 6 shows approximate 
isosbestic points (K/S values of re- 
flectances) for yellow plus blue dye- 
ings for total concentrations of 0.25, 
0.5, and 1.0% dyeings. The points 
where the respective curves intersect 
indicates a wave length (500 my in 
this case) that may be used to de- 
termine total concentration (total per- 
centage). The K/S values of reflec- 
tance at this wave length are plotted 
at the top of the graph as shown in 
Figure 7. Then, to enable determina- 
tion of the amount of each component 
at the known total concentration, K/S 
values of reflectances for each dye and 
mixed dyeings at the wave length of 
maximum absorbance for one of the 
components are plotted as shown in 
the illustrative graph in Figure 7. In 
this case 400 mu—the wave length of 
maximum absorbance for the yellow 
was employed. 

For an unknown dyeing—dyed with 
these two dyes—spectrophotometric 
measurements are made at 500 my and 
400 my. The percentage reflectances 
are converted to K/S values and the 
total concentration and the proportion 
of each dye is then obtained directly 
from the graph (Figure 7). 

Graphs for yellow plus red dyeings 
or for red plus blue dyeings are 
similarly prepared. From _ spectro- 
photometric measurements on 0.25%, 
0.59%, and 1% dyeings (of each of the 
two dyes that are to be used in mix- 
tures) determine the wave length at 
which, for a given concentration, the 
curves of each dye intersect. Then on 
the individual dyeings and mixtures 
measure spectrophotometrically at the 
wave length of maximum absorbance 
of one of the components. The K/S 
values of reflectances are then plotted 
similarly to that shown on the graph 
in Figure 7 for a particular yellow 
and blue and mixtures of them. 
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K/S value of the 0.25% dyeing has’ been 
corrected for the K/S value due to the undyed 
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PROCEDURE B The graphs 
in Figures 8, 9 and 10 show plots of 
K/S values of reflectance vs concen- 
tration (percentage dyeing) for each 
of the three dyes at the wave length 
of maximum absorbance in each case, 
and also in each case show plots of 
K/S values vs concentration at the 
wave length of maximum absorbance 
of that of the other two dyes. This 
data was used to set up the following 
types of two component graphs. 

Example: Figure 11 shows a graph 
representing Yellow G and Red B and 
their mixtures. K/S values of the dye- 
ings at 550 my» (approximate wave 
length of maximum absorbance for 
the red) were plotted as the abscissa, 
and K/S values at 400 mp (approxi- 
mate wave length of maximum ab- 
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sorbance for the yellow) were plotted 
as the ordinate. 

These wave lengths are not quite 
those representing maximum absorb- 
ance, but were selected in order to 
obtain slightly higher reflectance per- 
centages. 

Referring to Figure 9 it will be seen 
that 1% Red B has K/S value 12 at 
550 my and K/S value 2.8 at 400 my. 
The point is placed accordingly as 
shown in Figure 11. The yellow shows 
hardly any K/S value at 550 my, 
therefore, in Figure 11, the line for 
the yellow concentrations is nearly 
parallel to the ordinate. Spectrophoto- 
metric measurements at 400 and 550 
my were made on dyeings of the mix- 
tures indicated and the K/S values of 
reflectances plotted as shown in 
Figure 11. The graph is self explana- 
tcry as to its employment. An un- 
known dyeing (unknown percent- 
ages) dyed with these two dyes will— 
if within the range of the graph—rep- 
resent a point somewhere within the 
triangle when the measurements at 
400 mp and 550 my have been con- 
verted to K/S values, and the result- 
ing point properly located on the 
graph. The intersecting lines on the 
graph indicate how the percentage of 
each dye in the unknown (unknown 
percentage) may be determined. Then 
if, for example, a graph of this type 
is being employed in dyeing control 
work, the percentage differences be- 
tween those known for a standard 
dyeing and the percentages for the 
“unknown” derived from the graph 
will indicate the amounts of the dyes 
needed to correct the shade; with due 
regard to the degree of exhaustion of 
the dyebath and to other conditions 
which must be considered. Many uses 
in dyetesting, laboratory dyeings, etc., 
may be made for graphs of this type. 

The graph in Figure 12 represents 
green shades dyed with Yellow G and 
Blue G. The graph in Figure 13 rep- 
resents violet shades dyed with Red 
B and Blue G. These illustrative 
graphs were similarly prepared em- 
ploying the data shown in Figures 8, 
9, 10, and by measurements on the 
mixtures indicated. The percentage 
reflectances were converted to K/S 
values and appropriately plotted ac- 
cording to the wavelengths as de- 
scribed above. 

The employment of this type of 
graph for optical densities on two 
component solutions in spectrophoto- 
metric chemical analysis was de- 
scribed by Mark and Porsche (19). 
It will be obvious that the same prin- 
ciples (employing optical densities) 
may be used in setting up similar 
graphs for two component dyestuff 
solutions. It will also be apparent 
that, with graphs of the type de- 
scribed, any deviation from additivity 
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can be seen and is properly coordin- 
ated by the graphs. 


TRISTIMULUS 
COLORIMETRY DATA 


The principles of the ICI standard 
colorimetric system and the employ- 
ment of tristimulus values in the 
specification of color is fully covered 
by Judd (16) and other writers (11, 
12, 20). The tristimulus values X, Y 
and Z of a color may be derived from 
spectrophotometric measurements at 
appropriate wave lengths or by re- 
flectance measurements by means of 
a suitable reflectance meter employing 
blue, green and amber tristimulus 
filters. The reflectance values obtained 
with filters are computed to X, Y, Z 
tristimulus values as follows (20): 

X = 0.80A + 0.18B 


Y =1.00G 
Z 1.18B 


where 

A = percentage reflectance with amber 
tristimulus filter. 

B = percentage reflectance 
tristimulus filter. 

G = percentage reflectance with green 
tristimulus filter. 


with blue 


In the ICI system of color measure- 
ment the tristimulus values of a color 
are converted to the x, y, z, chroma- 


ticity coordinates as follows: 


- x 
Chromaticity coordinate x = XayuzZ 


Coordinates y and z are similarly cal- 
culated. 

Chromaticity diagrams are then 
usually made by suitable plotting of 
two (usually x and y) of the chroma- 
ticity coordinates (11, 12, 20). 

The ICI system of color measure- 
ment is used chiefly for the specifica- 
tion of color, establishing of toler- 
ances in color matching, etc. Selling 
(14) employs X, Y, Z tristimulus 
values in a system of calculating dye 
formulae. Davidson and Godlove (12) 
describe a graphical system of dyeing 
control based on tristimulus values 
and chromaticity coordinates that may 
be useful in many cases. 


K/S VALUE GRAPHS OF 
TRISTIMULUS VALUES 


For the purposes of this paper, 
tristimulus values were converted to 
K/S values. This was done by finding 
in one of the tables mentioned, the 
corresponding K/S values in the same 
manner that K/S values were ob- 
tained for the spectrophotometrically 
obtained reflectance values as de- 
scribed previously. 

Satisfactory results with the type 
of graphs and procedure described 
under two component Procedure B 
were obtained by employing plots of 
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the K/S values of X, Y, Z tristimulus 
values. Such data might also be ap- 
plicable to a triangular arrangement 
of semilog plots of three component 
cases, as previously described for 
semilog plots of K/S values of reflect- 
ances. 


EXPERIMENTAL— A Photo- 
volt Reflectance Meter equipped with 
blue, green and amber tristimulus 
filters was employed. 

Reflectance measurements (with 
each filter) on a suitable range of 
dyeings were computed to tristimulus 
values by the equations given above. 
The tristimulus values were converted 
to K/S values by the use of one of 
the previously mentioned tables. The 
K/S values of the tristimulus values 
may be plotted and employed in the 
same way as described for K/S values 
of percentage reflectance under two 
component Procedure B. 

K/S values of X, Y, Z tristimulus 
values were obtained for 0.25%, 0.5% 
and 1% dyeings in each case, for the 
three dyes. K/S values of X, Y, Z 
tristimulus values were obtained for 
two component mixed dyeings of Red 
B with Yellow G, Red B with Blue G, 
and Yellow G with Blue G. The values 
were plotted as shown in Figures 14 
and 15 for the blue-yellow and red- 
blue dyeings. 

In these cases, K/S values of X and 
Z gave the largest plot area. In the 
case of the red-yellow dyeings, K/S 
values of Y and Z (not shown) were 
best. In using the graphs the K/S 
values of X, Y, Z tristimulus values 
of an unknown (unknown percent- 
ages but dyed with the known dyes) 
may be located on the appropriate 
graph, from which, by inspection, may 
be derived the percentage (percent- 
age dyeing) of each of the two com- 
ponent dyes. 





DISCUSSION———The__ quantita- 
tive results obtained with reflectance 
spectrophotometry may not show 
quite the precision and reliability of 
the results obtained in work with 
solutions. Ideal conditions are—in 
general—more easily attained for so- 
lution spectrophotometry than for 
quantitative reflectance work. 

In general, the dyeings of the dye- 
stuffs employed must show a satisfac- 
tory reproducible additivety as de- 
termined on various percentage dye- 
ings of the individual dyestuffs and 
mixed dyeings. 

The necessary conditions for satis- 
factory quantitative, reflectance work 
have been considered by _ several 
writers (3, 10, 15). 

The swatches being measured must 
have a thickness (of several layers) 
such that additional layers show no 
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change in percentage reflectance at a 
given wavelength. 

An average must be taken of sev- 
eral measurements. 

The reliability of reflectance de- 
terminations showing less than 5% 
reflectance is often not good and may 
necessitate measuring at some wave 
length other than the wave length 
of maximum absorbance for a par- 
ticular dyestuff. 

Unknown dyeings (unknown per- 
centages) dyed on material having a 
different construction or weave, and/ 
or a different initial ground color 
(to that of the control calibration 
dyeings) will show a deviation in val- 
ues from those of the controls, which 
would result in more or less error in 
the use of the graphs. However, with 
due consideration to the required 
conditions, the graphical procedures 
described should be of service in 
quantitative reflectance spectrophoto- 
metry. 


SUMMARY 


Several graphical procedures for 
quantitative reflectance spectrophoto- 
metry of dyeings have been presented, 
which should be useful supplementary 
methods to other graphical systems 
(10, 12), and to the usual methods of 
computation. 

The graphical procedures presented, 
require in practice a minimum of cal- 
culations and in some cases show di- 
rectly the percentages of the particu- 
lar dyestuffs. 

The procedures should be of value 
to various phases of dyeing process 
control and to dyehouse laboratory 
procedures and test methods. 
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Technology of 
Dyeing Triacetate 
Anon, Man-made Textiles 33, #393, 97-9; #394, 

-3; 3395, 79-80 (1957). 

Discussing the properties of Arnel 
triacetate, the author states that the 
effect of acids on the fiber is in 
general similar to that on acetate. 
Acid treatments such as those en- 
countered in wool dyeing have no 
damaging effect. 

Arnel has an unusual resistance to 
saponification, being better than 
acetate, but it may be saponified by 
kier-boiling and by hot alkali treat- 
ment over pH 9.5. Cold mercerizing 
liquors do not change the acetyl 
value, but the goods must be immedi- 
ately neutralized with sodium bicar- 
bonate. An even higher resistance 
to saponification is obtained by ap- 
plying a dry heat treatment at 400°F 
or higher. Arnel so treated can be 
vat dyed at 120°F without damage. 

The fiber is also unaffected by the 
drycleaning solvents used in the U S 
and Canada. 

The author gives instructions for 
scouring and bleaching triacetate 
fabrics. For bleaching, various sub- 
stances may be used: alkaline and 
acid hypochlorite, sodium chlorite, 
peracetic acid, and combinations of 
these with each other and with perox- 
ide. The best results are said to be 
obtained with acid bleaches. Typical 
formulas are given for these various 
processes. 

Research into the properties of 
Arnel triacetate staple, by the Celan- 
ese Corp. of America, has shown that 
the fabrics can be dyed in a full 
range of shades, using disperse dyes. 
The use of selected dyes, followed by 
heat treatment, results in a range of 
shades that meet the requirements 
of the #3 AATCC wash test (160°F). 
While light shades can be dyed at 
temperatures below 205°F, most 
shades should be run in covered 
winches or jigs at 205°F to achieve 
maximum penetration of dye and 
economical exhaustion. 

Arnel, along with other hydro- 
phobic fibers, has a tendency to build 
up dyes in the outer layer of the 
fiber. To increase the rate of internal 
diffusion of the dye, when dyeing 
heavy shades at 205°F, an accelerant 
must be added (pressure dyeing at 
240-250°F eliminates the need of ac- 
celerators). Several such compounds 
have been found effective on triace- 
tate (eg, tripropylphosphate and di- 
ethylphthalate). Stable emulsions of 
these products are necessary to 
avoid spotting. 

In handling these fabrics it is 
emphasized by the author that tri- 
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acetate swells less, has lower shrink- 
age and less tendency to distort than 
diacetate and viscose. 

The heat treatment already re- 
ferred to has several useful purposes: 
besides increasing the washfastness 
of dyeings, it raises the safe ironing 
point of the fabric; shrinkage from 
high-temperature washing is reduced; 
and resistance to wrinkling is im- 
proved. The author discusses various 
systems of heat treatment, including 
the use of radiant heat. 


Something New in Finishes 
Salsbury, J M, Modern Textiles 38, 82-6, 103, 
April, 1957. 

A purifying finish is different from 
any other textile finish. The familiar 
finishes, such as the wrinkle-resis- 
tant and water-repellent ones, act 
only‘ by modifying the chemical and 
physical properties of fabric. A puri- 
fying finish modifies the biological 
properties of fabric. Putting it another 
way, a purifying finish reduces the 
number of microorganisms growing 
on a material. 

Contrary to popular belief, pers- 
piration is odorless until bacteria 
attack it, forming the characteristic 
body odor. By reducing the number of 
growing microorganisms or bacteria, 
Cyana Purifying Agent, a_trade- 
marked product of American Cyana- 
mid Co, offers durable protection 
against body odor formation on fabric, 
according to the author. Garments 
without body odor will increase the 
time they can be worn before re- 
quiring washing. Since washing de- 
grades fabric, a purifying finish in- 
creases the useful life of garments. 

While purifying finishes are not 
new, commercial application of them 
to textiles has developed slowly be- 
cause no really durable ones were 
available. During the last war, the 
Army and Navy treated hospital 
blankets by spraying with an emulsion 
of a nondurable germicide. They 
definitely reduced the incidence of 
re-infection. 

The author describes the different 
types of bacteria, which he classifies 
as Gram-positive and Gram-negative. 
He points out that a purifying agent, 
for good protection, must be effective 
against both types. He states that 
bacteria grow in great abundance 
everywhere on the skin, but are 
normally harmless and do not cause 
disease. Their presence is objection- 
able only because they produce odor. 

Cyana Purifying Agent is an aque- 
ous solution, unaffected by freezing 
or storage at 120°F. It is readily 
dilutable with water and is compatible 
with cationic and nonionic products. 


It is nonirritating and nontoxic to the 
human skin. It is easily applied to 
fabrics, and is unaffected by heat, 
light, and abrasive action. 

. Excellent inhibition of growth of 
both Gram-positive and Gram-nega- 
tive bacteria was obtained with all 
fabrics tested, hydrophobic, hydro- 
philic, and blends of both. 

The finish is said to be durable to 
repeated washing in a home wash- 
ing machine with either soap or syn- 
thetics, on cellulosic fabrics and 
blends of cellulosic and hydrophobic 
fibers, but is less durable on wool 
and other fibers. The durability can 
be increased, however, by adding a 
water repellent. The finish is said 
also to be durable to drycleaning. 


Terylene Polyester Fiber 
Anon, Textile Mercury & Argus 136, 577, 595, 
April 5, 1957. 

More than 50 industrial uses for 
Terylene (British equivalent of Dac- 
ron) are now established or under 
development, and experience with 
these suggests that there will be many 
more, since this polyester fiber is 
unique in that it combines three spe- 
cial properties which are of particular 
importance in this field: excellent re- 
sistance to heat, acids and weathering. 
Added to these are the other useful 
properties of high strength, low 
stretch, resistance to abrasion, and 
low moisture absorption. 

Terylene fabrics are being used in 
laundries for wash bags, press cloths, 
and on calendering machines. In paper 
mills the dryer felts are being made 
of Terylene staple fiber or blends 
with other fibers. 

Increasing use is being made of 
Terylene for the filling of fire hoses, 
where its resistance to stretching un- 
der pressure is a useful feature. It is 
also completely rot-proof. 

Another established use is for filter 
cloths, and here it is used under acid 
or hot air conditions, where it is re- 
sulting in considerable economies, 
due to its long life. For the same 
reason, Terylene work clothing is 
becoming popular in many places. 

Twistless woven fabrics made of 
Terylene and coated with Neoprene 
or polyvinyl chloride are being used 
for tarpaulins. Proofed Terylene can- 
vas is now fitted to a number of 
Royal Navy frigates, on account of 
its resistance to the acid fumes from 
oil burners. Terylene lifeboat covers 
have long life, and ropes made from 
this fiber withstand rotting and sun- 
light attack. 

Other uses include fish nets, sewing 
thread, electrical tapes, printers’ back 
greys, and sails for yachts. 
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COUNCIL 

Nov 14 (Lowell Technological Institute, Lo- 
well, Mass); Jan 24 (New York, NY); May 
23 (Philadelphia, Pa); Sept 19, 1958 (Piedmont 
area) 


NATIONAL CONVENTIONS 

Nov 14-16, 1957 (Hotel Statler, Boston); 
Oct 30-Nov 2, 1958 (Hotel Conrad Hilton, 
Chicago); 1959 (Sheraton Park and Shoreham 
Hotels, Washington, DC); Oct 6-8, 1960 
(Sheraton Hotel, Philadelphia, Pa) September 
28-30, 1961 (Buffalo, NY) 


DELAWARE VALLEY SECTION 

Sept 27 (Joint meeting with New York Section 
at Hotel Hildebrecht, Trenton, NJ); Nov 1 
(Kugler’s Restaurant, Philadelphia, Pa); Dec 6 
(Kugler’s Restaraunt, Philadelphia, Pa) 


MID-WEST SECTION 


October 26 (Bismarck Hotel, Chicago, Il) 
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AATCC Calendar 


NEW YORK SECTION 
Sept 27 (Joint meeting with Delaware Valley 
Section at Hotel Hildebrecht, Trenton, NJ) 


NIAGARA FRONTIER SECTION 


Sept 27 (Buffalo); Oct 25 (Joint meeting 
with CATCC Ontario Section at St Catherines, 


Ont); Dec 6, Feb 21 (Buffalo); Apr 4 (Joint 
meeting ) 


NORTHERN NEW ENGLAND SECTION 

Sept 13 (Outing—Wachusett Country Club, 
W Boylston, Mass); Dec 6 (Annual meeting, 
Hotel Continental, Cambridge, Mass) 


PACIFIC NORTHWEST 


August 3 (Annual Outing, Mt Hood Golf 
Club, Welches, Ore) 





dence, 





PIEDMONT SECTION 


Sept 27-28 (Annual 
ringer, Charlotte, NC) 


RHODE ISLAND SECTION 

Sept 27 (Ladies Night—Narragansett Hotel, 
Providence, RI); Oct 24 (Providence Engineer- 
ing Society, Providence, RI); Dec 5 (Annual 
Meeting—Johnson’s Hummocks Grill, Provi- 
RI) 


SOUTH CENTRAL SECTION 
Sept 20 (Hotel Patton, Chattanooga, Tenn) 


SOUTHEASTERN SECTION 
Sept 14 (Harmony Club, Columbus, Ga); Dec 
7 (Dinkler Plaza Hotel, Atlanta, Ga) 


WESTERN NEW ENGLAND SECTION 


Sept 27 (Rapp’s Restaurant, Shelton Conn); 
Nov 1 (Annual meeting, Hartford, Conn, area) ; 
Dec 13 (Rapp’s Restaurant, Shelton, Conn) 


Meeting—Hotel Bar- 


Membership Applications 


SENIOR 


Bruce J Bishop—Sales rep, Becco 
Chem Div of FMC, Charlotte, NC. 
Sponsors: D S Quern, J R Hopkins. 
(P) 

E Contogeorgis—Chief chem, Laini- 
ere Hellenique S A, Pattissia, Athens, 
Greece. 

Jorge A de la Vega—Tech dir of 
Finish Dept, Cia Industrial de Tepeji 
del Rio, Hidalgo, Mexico. Sponsors: 
C J McLaughlin, J V Moore. 

Charles M De Marcay, Jr—Dyer, 
Chipman La Crosse Hosiery Mills, Inc, 
East Flat Rock, N C. Sponsors: C O 
Stevenson, L R Parham. (P) 

P Desai—Print master, 
Mills Ltd, Bombay 13, India. 

Bert Fortlouis—Textile consultant, 
textile auxiliaries, Providence, R I. 


Phoenix 





Sponsors: A Hustwit, C Nathanson. 
(RI) 
Maxwell K Greutzner—Salesman, 


E I du Pont de Nemours & Co, Inc, 
Wynnewood, Pa. Sponsors: T E Bell, 
R H Pete (DV) 

Walton D Hathcock—Dept head, 
Collins & Aikman Corp, Albemarle, 
N C. Sponsors: J T Hasty, A R 
Thompson. (P) 

Robert B Latimer—Mgr, dyes man- 
ufacturing, American Cyanamid Co, 
Bound Brook, N J. Sponsors: E Wirth, 
A F Klein. (NY) 

Menachem Lewin—Dir, Institute for 
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Fibres & Forest Prod Research, Gov- 
ernment Institute, Jerusalem, Israel. 

Brajalal Mukerji—Tech dir, M/s 
Shama Eng Pvt Ltd, Bombay 1, India. 
Sponsors: W Brommelsiek, W von 
Bergen. 

Ernest D Smith—Southern rep, Or- 
ganic Chem Corp, East Providence, 
R I Sponsors: J H Gormley, A E 
Hampshire. (P) 

William J A Sykes—Lab tech, Geigy 
Dyestuffs, Charlotte, N C. Sponsors: 
J B Foster, Jr, J H Troutman. (P) 

William G West—Sales mgr, The 
Borden Co, Polyco-Monomer Dept, 
New York 17, N Y. Sponsors: B 
Wright, Jr, R E Taylor. (NY) 


ASSOCIATE 


William P Emerson—Tech rep, Car- 
bide Chemicals Co, Atlanta, Ga. (S) 

John F Peledge—Asst mgr, Nu-Way 
Cleaners, Inc, of Medford, West Med- 
ford, Mass. (NNE) 

Norman B Rosenberg—Dir quality 
control, Bangor Mills, Inc, New York, 
N Y. (NY) 


STUDENT 


Herbert J James—Lowell Techno- 
logical Institute, Lowell, Mass. Spon- 
sor: C A Everett. 

Athena G Letsou—Lowell Techno- 
logical Institute, Lowell, Mass. Spon- 
sor: G R Griffin. 
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TRANSFER TO 
SENIOR MEMBERSHIP 


William H Cheek 
Rita Landry Kostecke 
Ruth M Bones 


CORPORATE 
Bemis Bros Bag Co 


Employment Register 


This column is open for two inser- 
tions per year, per member, without 
charge. Blanks can be obtained from, 
and filed with, the secretary of the 
Association, Post Office Box 28, 
Lowell, Mass. It is understood that 
these will be open to inspection by 
prospective employers who can obtain 
further information from the secretary. 


57-10 
Education: BS, textile chemistry, 
Philadelphia Textile Institute; MS, 
textile chemistry, Clemson A&M Col- 
lege. 
Experience: Chemist, dyer-chemist. 
Age: 26; references. 


Position desired: Production re- 
search and development. 
Location desired: South central 
USA. 
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Two Hundred and Seventh Meeting of the 


NEW policy committee of the 
Executive Committee on Re- 
search, the Committee on Interna- 
tional Test Methods, was established 
by Council at its recent meeting June 
7 at the Hotel Statler, New York. 
This new committee has been set up 
because of the increasing importance 
of the United States in foreign areas, 
and as a means of bringing more in- 
ternational test information to Amer- 
ican industry, Charles W Dorn, chair- 
man of ECR, pointed out 
Members of the new International 
Test Methods Committee are: Leonard 
S Little, chairman; William D Appel, 
J Robert Bonnar, Charles W Dorn, 
Charles A Sylvester, and AATCC 
Executive Secretary George P Paine 
(ex officio). Harold W Steigler was 
appointed Committee Secretary. 


A new price of $112 per set (after 
July 1, 1957) for the four volumes of 
the Colour Index (published jointly 
by The Society of Dyers and Colour- 
ists and the AATCC), was approved 
by Council. Orders for the Colour 
Index received after that date will be 
payable at the new price. Mr Paine, 
reporting for Albert E Sampson, 
chairman of the Colour Index Market- 
ing Committee, noted that one third 
of the AATCC’s import allotment of 
Colour Index sets has already been 


sold. 


Also in the area of the Colour Index 
subcommittee of the Council’s 
Publications Committee recom- 
mended that supplements to the Col- 
our Index should be issued in the 
future, in order to keep it up to date; 
that a new contract for these should 
be drawn up, with provision for limi- 
tation on the duration of the agree- 
ment; that the first supplement should 
not be issued before 1962; that it was 
believed unanimously that dyestuff 
manufacturers would be willing to 
continue cooperation; and that the 
work on the supplements to the Col- 
our Index be under the direction of a 
paid coordinator. Council approved 
these recommendations. 


i 


President George O Linberg offered 
names of new committee appointees 
for action by Council, and the follow- 
ing were approved: Corporate Mem- 
bership Committee—W B Amos, A A 
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Curt, J L Eich, J C Kern, J A Kom- 
ninos, W E Rixon, A J Rooney, E A 
Schlirf, R A Shimp, S P Sweatt, R B 
Taylorson and J R Wiebush. 

Paul B Stam was appointed a mem- 
ber of the Publications Committee, 
replacing Harley Y Jennings, whose 
resignation had been accepted reluc- 
tantly. 

&# 2 @ 

Council approved the appointment 
of a general counsel firm to handle 
Association legal matters. Hauserman, 
Davison & Shattuck, in Boston, were 
named. 


* * 


On recommendation of Treasurer 
Roland E Derby, Council approved a 
budget of $184,410 for the fiscal year 
1957-58, beginning August 1. Of the 
Association’s financial position, Treas- 
urer Derby said: “The Association 
might reasonably expect a good fiscal 
year for 1957-58 by continuing its 
policy of prudence and caution.” 


2 


Jackson A Woodruff reported for 
the Intersectional Contest Committee, 
that seven AATCC sections had indi- 
cated their intentions to submit papers 
at this year’s contest, and that R B 
Stehle had accepted the post as chief 
justice of the contest. Mr Woodruff 
reported that the contest paper pre- 
sentation would be held Friday, No- 
vember 15th, and that the value of the 
prizes had been increased from $50, 
$30, and $20 for first, second and third 
place, to $100, $75 and $50. 


* * % 


President Linberg announced to 
Council that P J Wood had been 
chosen the 14th winner of the Associ- 
ation’s highest award, the Olney 
Medal, endowed by Howes Publishing 
Co Inc in honor of Louis A Olney, 
founder of AATCC. Executive Secre- 
tary Paine announced to Councilors 
that Harold C Chapin and Albert E 
Sampson, retired national secretary 
and treasurer of the AATCC, respect- 
ively, had been elected unanimously 
as Honorary Members. 


Henry A Rutherford, chairman of 
the Textile Education Committee, re- 


ported progress on the production of 
the small and large textile education 
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folders to be distributed to interested 
students, with the small folder about 
ready for final approval and printing, 
and the large brochure in the plan- 
ning stage. 

7 * * 


Raymond W Jacoby, reporting for 
the Perkin Centennial Committee, told 
Council that publication of the Book 
of Proceedings of the Centennial is in 
its last lap, and printing and binding 
will be accomplished soon. The fin- 
ished Book of Proceedings, Mr Jacoby 
said, will consist of 492 pages—450 of 
text of papers and 42 of miscellaneous 
material and photos. 


* * 


Reporting on the forthcoming 1957 
annual Convention in Boston, Ernest 
R Kaswell, Association vice-president 
and Convention Chairman, said that 
no outside speaker would be invited 
to the Saturday night (November 16) 
banquet. President Linberg’s annual 
report will be the only banquet ad- 
dress. The Harvard Band and Glee 
Club had been engaged for a concert 
Friday night, November 15th, and an- 
nouncement mailings of Convention 
details will go out to members some- 
time after Labor Day. 


* * * 


Council approved the following 
schedule of dates for future Council 
meetings: 

November 14, 1957—Lowell Techno- 
logical Institute, Lowell, Mass. 
January 24, 1958—New York, N Y. 

May 23, 1958—Philadelphia, Pa. 
September 19, 1958—Piedmont Sec- 
tion (location to be selected later) 


(Details of research activities at the 
recent meetings in New York are 
contained in the AATCC Newsletter, 
which appears on page P488 in this 
issue of American Dyestuff Reporter.) 

(Copies of the official minutes of 
this 207th Council meeting will be 
mailed automatically to Councilors, 
chairmen of Council Comittees and 
chairmen of Local Sections when they 
have been prepared by the executive 
secretary’s office. Other Association 
members may obtain a copy by writ- 
ing to the executive secretary, Amer- 
ican Association of Textile Chemists 
and Colorists, PO Box 28, Lowell, 
Mass.) 
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CHANGING TRENDS IN MILITARY REQUIREMENTS * 


DONALD E MARNON, toastmaster 


*A luncheon symposium held January 23, 1957 
at the Hotel Delmonico, New York, NY, under 
the auspices of the New York Section. 


CHARLES W DORN, moderator 


I. THE NEW LOOK IN MILITARY PURCHASING AND 


DISTRIBUTION OF TEXTILES 


BRIG GEN VICTOR J MacLAUGHLIN 


INTRODUCTION 


ENTLEMEN: There are many of 

you here, perhaps, who worked 
with the Armed Forces during World 
War II in supplying textiles to one 
of the military departments or tech- 
nical services. You undoubtedly will 
recall the great difficulty encountered, 
especially early in the war, in get- 
ting a clear statement of military 
requirements for textiles, both as to 
the amounts which would be re- 
quired and as to what kind of tex- 
tiles, with what properties would be 
needed. 

People from industry went from 
agency to agency and from one mili- 
tary department or one_ technical 
service to another to find out if what 
they could make in their plants 
could have a military use or appli- 
cation. If you had the experience 
which many people did, you undoubt- 
edly came away wondering if there 
was not some simpler way for you 
to find out what was needed and 
why there were so many different 
requirements for things so much 
alike. 

The fact of the matter was that, 
in the necessity for preparing to 
fight on a global basis, new needs 
had arisen in every part of the mili- 
tary establishment, and there was 
no way, easily, to bring all of these 
together in a centralized control in 
the midst of our preparations to 
fight. 

Actually, the textile industry did 
a magnificent job for the military 
services during World War II. Quite 
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Assistant Quartermaster General 
for Clothing and Textile Materiel 


Office of the Quartermaster General 


Washington, DC 


aside from the large volume of goods 
turned out for military use, there 
was excellent technical progress in 
many fields. Before the end of the 
war, the concept of “Engineered 
Textiles”, so ably expounded by 
Harold DeWitt Smith, had been ac- 
cepted as as basis for the design of 
textile materials for many specific 
uses. 

The full thrust of the technical 
progress in military textiles which 
occurred during World War II, and 
in civilian textiles in the years that 
immediately followed the war, may 
not be fully appreciated. We so often 
take for granted what the past has 
given to us. Yet, if we look at the 
textiles required by the military 
services today, on which research 
and development is now taking place, 
or even in civilian textiles for that 
matter, we cannot but be amazed 
at the changes that have occurred 
in the past decade. 

These changes have necessitated 
changes in our concept of military 
supply and in the use of our indus- 
trial resources. Upon this latter point, 
I would like to focus what I have 
to say today. 


DISCUSSION 


In present concepts of military 
operations, it is of the greatest im- 
portance that we make sure we are 
employing the industrial facilities in 
this country to the maximum advan- 
tage, not asking for any more pro- 
duction than is absolutely required, 
avoiding the piling up of huge pipe- 
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line supplies and insuring the most 
efficient supply system. This necessi- 
tates our dispensing with everything 
that is not absolutely required for 
military effectiveness; eliminating as 
many items as possible from our sup- 
ply system, reducing overall costs 
both in dollars and in the utilization 
of resources. 

One way, of accomplishing this is 
to standardize to the maximum ex- 
tent possible between the various 
military departments, thereby mak- 
ing possible the use of centralized 
stocks for supply of the largest pos- 
sible number of common items. In- 
herent in this concept is the central- 
ized procurement and management 
of military supplies wherever possible. 

It is important for you to know 
that action to accomplish these ob- 
jectives has already been taken in 
the textile field. In September 1956, 
there was established at the Phila- 
delphia Quartermaster Depot a com- 
pletely standardized operation for 
procurement, storage and distribu- 
tion of all clothing, textiles and re- 
lated items for the Military Depart- 
ments. The transfer of these functions 
from the Army, Navy, Marine Corps 
and Air Force to this new agency 
is presently in the process of being 
worked out. 

This concept of centralized opera- 
tion received a tremendous impetus 
from the recommendations of the 
Hoover Commission on organization 
in the Executive Departments. 

In order to facilitate points to be 
brought out later, it is necessary 
that we explore certain background 
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SECRETARY OF 


ASD 
(S&L) DEFENSE 
MILITARY DEPARTMENT MILITARY DEPARTMENT — 
: — SINGLE MANAGER 
ADMINISTRATIVE DELEGATED CHANNELS 


COMMITTEE* 


RETAIL SUPPLY POINT 





data and highlight the introductive 
phase of the single manager system. 

About the time the single mana- 
ger plan emerged from the minds 
of those who had been working on 
it for several years, it found itself 
in an atmosphere which was ideal 


for its introduction. 
As a result of extensive study of 
the military supply system, the 


Hoover Commission groups, individ- 
uals in Congress, and the Cooper 
Committee all pointed out what they 
considered to be glaring faults in 
the supply system and, in large meas- 
ure, we agreed with them—agreed to 
the point that we were already at 
grips with many of the problems at 
the time they were pointed out to us. 

Starting about January 1956, in 
the Office of the Assistant Secretary 
of Defense for Supply and Logistics, 
there was initiated a program of ac- 
tual research and analysis into meth- 
ods, procedures, policies and plans, 
so as to orient problems and over- 
come them. The prime objective in 
attacking these problems was _ not 
simply to answer the voices of crit- 
icism which were being raised against 
our system, but rather to bring 
about improvements in methods and 
principles so as to amplify the sys- 
tem’s responsiveness to the demands 
of military programs. 

Let us first consider the situation 
then present in the military supply 
system. There were three military de- 
partments, separately administered, 
each with its own supply organization 
and each handling practically all 
items used by that Department— 
items of both common use and techni- 
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EXECUTIVE DIRECTOR 
OPERATING AGENCY 


AREA DISTRIBUTION 
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Figure 1 
Single manager organization 
Direction and control 
-- +--+ Material Flow 
Advise and Liaison 


*Membership 

1—Executive director—chairman 

2—A representative from Army, Navy or Marine 
Corps at discretion of Secretary of Navy) and 
Air Force 

3—ASD (comptroller) or his representative 

4—ASD’s appropriate to commodity or service 
or their representatives 
Augmentation of technical personnel from 
military departments as determined by single 
manager and as commodity or service prob- 
lems dictate 

2 





cal type. This points up the weakest 
link of the system, the presence of 
duplication and overlapping in the 
field of common-use items. I shall, 
in this presentation, therefore, direct 
particular attention to the field of 
common-use items. 

The problem, then, is to devise a 
plan for managing common-use items 
throughout the Department of De- 
fense—a plan which would elimi- 
nate the overlapping and duplication 
in the supply of such items. By 
“supply” is meant the complete cycle 
encompassing all the functions of 
research and development; catalog- 
ing; standardization; requirements 
determination; procurement, produc- 


tion, inspection; storage and dis- 
tribution; transportation retail issue; 
maintenance and repair; and the 


disposal of excesses. 

It is also important for us to de- 
fine what is meant by “common-use” 
—whether it means military type or 
commercial, technical or nontechni- 
cal. For all these purposes it is de- 
fined as: “A class or category of 
items often of commercial type, 
largely nontechnical in nature, gen- 
erally used throughout the military 
and civilian economies.” We might 
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MILITARY DEPARTMENT 


RETAIL SUPPLY POINT 


add, “and generally available from 
the civilian economy”. 

The category of clothing and tex- 
tiles was felt to be one with a 
high proportion of common-use items 
(40,000 line items—largest and most 
complex of categories) which lent 
itself to the application of single 
management. 

Let us view the existing clothing 
and textile supply patterns for the 
Army, Navy, Marine Corps and Air 
Force and compare them to a hypo- 
thetical application of a common dis- 
tribution pattern under the single- 
manager system. In making one sys- 
tem out of four, we have simultane- 
ously reduced the required number of 
distribution depots and _ eliminated 
many cross-hauls and a great deal 
of the back-hauls. 

In May 1956, the Secretary of 
Defense issued a directive, estab- 
lishing the single management for 
all services for all common-use 
clothing and textile items. Respon- 
sibility for this management was 
given to the Secretary of the Army 
who in turn assigned implementing 
responsibility to The Quartermaster 
General. 

Figure 1 represents the typical 
organizational pattern which is being, 
and will be, applied to every single 
manager assignment, either for sup- 
ply or services, with only slight 
modification. 

Notice that policy control flows 
from the Secretary of Defense to 
the military departments. One of the 
departmental secretaries is desig- 
nated as a single manager for what- 
ever supply or service category is 
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EXECUTIVE DIRECTOR! 


DEPUTY? 
EXECUTIVE OFFICER: 


PURCHASING 


SPECIAL TECHNICAL 
ASSISTANTS 
(As Designated) 


INSPECTION 





DISTRIBUTION DIV DIVISION DIVISION 
Figure 2 
Military Clothing and Textile Supply Agency 
‘Dual capacity as Depot Commander, POMD. 
?Dual capacity as Deputy Depot Commander, 
POMD 
‘Dual capacity as Executive Officer, POMD 
being assigned. The secretary of that where the ownership of wholesale The implementation phase began 


department appoints an executive 
director, an individual who does not 
assume the responsibilities of the 
secretary but who, to the exclusion 
of all other duties, does take on the 
authority and mission to actually 
perform a single manager’s assign- 
ment for him. Also, the secretary 
establishes an operating agency 
which, through channels as he pre- 
scribes, and at a level acceptable 
to the Secretary of Defense, performs 
the work of the assignment under 
the direction of the executive director. 

To fulfill his role in implementing 
the single-manager assignment for 
C&TM, The Quartermaster General 
had to establish an operating field 
agency under an executive director. 
The Military Clothing and Textile 
Supply Agency was therefore officially 
activated on 20 July 1956 with the 
Agency headquarters located at the 
Philadelphia Quartermaster Depot. 
Major General Webster Anderson 
was designated executive director to 
perform the single manager assign- 
ment for clothing and textile materiel. 
(See Figure 2). 

In the formation of this agency, 
maximum use must be made of ex- 
isting facilities, skills, and personnel 
of not only the single manager’s 
department, but also the other de- 
partments as well. In this agency, 
the staffing will be such that all 
departments will have military per- 
sonnel assigned, although not nec- 
essarily with equal representation. 
Most of the personnel, however, will 
be civilians and will be employees of 
the Department of the Army. 

The operating agency is the heart 
of the single manager plan. This is 
the focal point for control of all the 
single manager operations, the place 
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stock rests. This group runs the job 
and directs the field operations. 

The “Administrative Committee” 
is a group of informed individuals 
representing elements of the Office 
of the Secretary of Defense and the 
Military Departments, who do not 
make up a policy body, a director- 
ate, or an authoritative combine, but 
rather an advisory group to assist 
the executive director in meeting and 
overcoming the interservice problems 
which may confront him. 

The executive director is the chair- 
man of this body. To augment this 
membership, the executive director 
has the authority to supplement this 
group with additional technical per- 
sonnel of the departments, or others 
as he deems necessary, as problems 
of supply or service require. 

We also have the area distribution 
depots. These may belong to any de- 
partment, not necessarily that of the 
single manager. The owning depart- 
ment operates the depots, furnishing 
all the administrative support, such 
as paying the employees, furnishing 
the warehouse space, receiving, ship- 
ping, security, etc. The stock of the 
assigned materiel, however, belongs 
to the executive director and is under 
his inventory control. The depots 
process such stocks in accordance 
with his instructions. 

These area distribution depots 
serve all military customers within 
their areas, regardless of their mili- 
tary affiliation. In short, all custom- 
ers go to a_ single supply point 
with materiel ownership passing to 
the individual services at the time 
they receive it. 

Now, where have we gone with 
the overall single-manager program? 
What has been our progress to date? 
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on 4 November 1955 when a De- 
partment of Defense directive was 
issued directing establishment of this 
principle for all subsistence items in 
Army, Navy, Air Force and Marine 
Corps depots in the United States, 
with the Secretary of the Army as 
the single manager. 

On 31 January 1956, Secretary 
Wilson announced his intention to 
extend the concept to the commod- 
ity fields of medical materiel, cloth- 
ing and textiles, photographic equip- 
ment and supplies, and petroleum 
products. Also, he directed that mili- 
tary traffic management be organ- 
ized on this basis and that the or- 
ganization of the Military Air Trans- 
port Service and the Military Sea 
Transportation Service be modified 
to incorporate the principle. 

On 4 May 1956, the detailed direc- 
tive assigning clothing and textile 
materiel to the Secretary of the Army 
was published. 

Since that time, the military ser- 
vices have been hard at work de- 
veloping implementation procedures. 
These joint efforts are in the pro- 
cess of receiving final review and 
approval at this moment. 


SUMMARY 


Figures 3 & 4 summarize the things 
that single management of clothing 
and textile materiel will and will 
not accomplish. 

Of all the areas in this supply com- 
plex, the one that is probably most 
critical and most difficult to inte- 
grate is that of wholesale distribu- 
tion— 

1) Critical in that it strikes clos- 

est to how well a service will 
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The Clothing and Textile Single Manager 
System WILL Centralize: 


1—Storage and distribution 


2—Computation of Procurement Requirements 


3—Purchases responsibility 
4—Acceptance inspection responsibility 
5—Industrial mobilization planning 
6—CONUS Depot inventory control 
7—Excess control 


8—Pricing 

9—-Cataloging 

10—Production scheduling for 
owned 


¢ Clothing-manufacturing plants 
¢ Depot maintenance facilities 


Figure 3 


meet its supply responsibilities 
in time of war; 
that 


2) Difficult in it comprises 


within the Continental United 
States 12 Army, 17 Navy, 2 Air 
Force, 3 Marine Corps depots 
or similar stock distribution 


Government- 





The Clothing and Textile Single Manager 
System WILL NOT Centralize: 


1—Computation of retail requirements 


2—lInventory control at P, C & S, and overseas 


3—Research and development 


4—Operational responsibility for Government- 


owned 
¢ Depot maintenance facilities 


Figure 4 


and_ storage activities whose 


separate service systems must | 


be made to conform to a com- 
mon pattern. 


Il. HOW ATOMIC WARFARE HAS CHANGED ARMY REQUIREMENTS 


ITHIN the lifetimes of each of 

us here today, we have seen 
such stupendous changes in the things 
about us, so fast a pace in the ever- 
changing scene in our world, that per- 
haps we have tended to lose our per- 
spective. We are so geared to change, 
thanks to the rapid pace of research 
and the pressure of advertising, that 
we may see things change about us 
without appreciating the significance 
of what has happened. 

Perhaps this is most true as to what 
has been happening in the field of na- 
tional defense, as the result of almost 
simultaneous discovery or invention 
of atomic weapons and guided mis- 
siles. 

Much has been written in the daily 
press, in magazines, and in the Sunday 
supplements about these new weapons, 
but the significance of even what is 
printed is perhaps lost because we 
have become so accustomed to ex- 
pecting something new. We expect 
something still newer tomorrow so we 
do not pause to reflect what today has 
brought us. Thus, the casual reader 
fails to realize that he is living in an 
era of revolutionary change in con- 
cepts of warfare in which weapons and 
tactics are changing at a faster rate 
than at any time in the history of 
the world. 

Let us, for a moment, see if we can 
form a picture in a few quick glances 
into the past, of how we have come 
to where we are today. Since we are 
interested primarily in textiles, we 
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should think of the supply side of 
military actions, or more properly of 
what today is termed “logistics”. This 
is a broader term.actually for what is 
often termed “supply”, embracing the 
process of military planning of supply 
in relationship to the tactical and stra- 
tegic combat plans. 

World War I was characterized by 
static fronts of great fire power massed 
along a very thin line not more than 
a few miles deep. Since the bomber 
still belonged to the future, great 
masses of supplies could be brought 
up relatively close behind the front 
lines. Movement of troops in the at- 
tack was on foot, and combat plans 
were based on how far an infantry 
attack could progress through the 
enemy’s lines. 

All this was changed in World War 
II, as the French with their Maginot 
line learned to their dismay. Many 
important changes occurred in weap- 
ons, methods of movement and com- 
bat; however, two changes in particu- 
lar had a great impact upon the supply 
system. These were the bomber planes 
which made supply bases subject to 
air attack, and tracked vehicles and 
tanks which again made armies mo- 
bile as they had been in days of 
cavalry. This recovery of mobility on 
the battle front and speed of move- 
ment increased the depth of the front 
up to a score or more miles, dependent 
in considerable part upon the ability 
of supply to keep up with them. Sup- 
plies had to be available to support 
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Research & Development Command 


troops who might have come far from 
the point where they were expected 
to be. 

The doctrine of supply, which had 
its impact upon the textile industry 
in World War II, was based upon the 
“pipeline”. Under this system the in- 
dustrial production of the nation was 
poured into one end of the supply 
system, and almost by sheer force of 
volume a small amount found its way 
into the hands of front-line troops. 
It is doubtful, however, if this type 
of supply system can ever be used 
again even by as wealthy a country 
as our own. 

In the first place, we must remem- 
ber that every war produces new 
weapons or methods of combat which 
radically alter future wars. The in- 
vention of the tank and the experi- 
mental use of the airplane in World 
War I resulted in a complete revolu- 
tion in methods of warfare by which 
World War II was fought. Similarly. 
the invention of nuclear weapons and 
guided missiles in World War II have 
so revolutionized concepts of warfare. 
that if and when any future large- 
scale war occurs, it will be radically 
different from which we knew in 
World War II. 

Future wars may be either general 
or local wars, but should atomic weap- 
ons be used, it is a foregone con- 
clusion that stockpiles of supplies will 
be favorite targets. Stockpiles over- 
seas will not only be more vulnerable 
but also when destroyed would repre- 
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sent a far greater economic loss, as 
such destruction would waste not only 
the goods themselves but also the 
tremendous effort expended in getting 
supplies and equipment to that distant 
point. 

It is a sobering thought to remember 
that in any such conflict we would 
be grossly outnumbered in manpower 
by our potential enemy. This would 
be a new experience for us, for both 
in World War I and II we had the 
advantage of greater numbers than 
our opponents. Under such conditions, 
supply for a future emergency would 
not be inexhaustible. 

That is the first point I feel we 
should consider when we think about 
the kind of textiles which atomic war- 
fare would require in support of our 
armed forces. As most of you know, 
during the years since World War II 
the QM Corps has been intensely in- 
terested in developing clothing and 
textile equipment having increased 
service life. It has been one of our 
major projects and we have devoted 
a great deal of study to the engineer- 
ing of textiles and seams which would 
reduce the maintenance problem on 
clothing and other textile fabricated 
items. We were concerned about the 
tremendous waste during World War 
II resulting from premature failure of 
textile items and the resulting need 
for replacement. There was the classic 
case of cot covers, where we had to 
purchase replacement covers for prac- 
tically every cot that we supplied. 

However serious replacement and 
maintenance costs may have been 
during World War II and in Korea, 
in any future war, replacement and 
field maintenance will simply not be 
practical. Clothing and textile equip- 
ment have got to last throughout a 
campaign. They will have to have the 
characteristics of the “one-horse 
shay”—without any weak points in 
them for failure to start. 

Several years ago, we were treated 
to the amusing British film, “The Man 
in the White Suit”. As you will re- 
member, this was a story of a British 
inventor who invented a new textile 
fiber that was literally indestructible. 
The complications that this new fiber 
raised with the labor unions and re- 
tailers had some rather serious con- 
sequences for the inventor. Actually, 
that is the kind of clothing which the 
military services will literally require 
—but without the structual weakness 
of the fiber which developed in the 
last few minutes of the film. 

I have here a recent newspaper 
clipping telling of the tests to be con- 
ducted of the Army’s new “atomic 
war Airborne Division”, the reorgan- 
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ized 101st Airborne. It says that the 
firepower of the Division has been 
greatly increased, actually with fewer 
troops than a conventional division, 
made possible by the reduction to a 
very minimum of the number of non- 
fighting troops. That means, in effect, 
the elimination of the luxury of supply 
cadres who are prepared to maintain 
clothing in the field or issue new items 
when thread or fabric give way. We 
have, then, a requirement for durabil- 
ity in textiles in the field far exceed- 
ing anything we have been able to 
attain up to this time. 

The second basic requirement is to 
provide our troops with equipment 
which is geared to the concept of the 
airborne army. The threat of destruc- 
tion of transportation facilities and 
ports unquestionably will force heavy 
reliance on movement of troops by 
air. Strategic mobility of this kind will 
force us to utilize equipment which 
is lighter in weight than anything we 
have had in the past. We cannot plan 
to deliver overseas by air the tremen- 
dous tonnages of supplies that we have 
delivered in previous wars. This re- 
quirement for lighter-weight equip- 
ment accordingly must be added to 
the basic requirements, which our re- 
search has stressed for many years, 
for the combat soldier of keeping his 
equipment as light as possible so as 
to minimize the drain on his strength 
and energy through overloading him 
with more than he absolutely needs 
to carry. 

The need for reduction in weight of 
textile equipment will be particularly 
felt in such items as tentage. Shelter 
will certainly be needed in a future 
war as it has in the past or even 
more so. However, to fit into concepts 
of hard-hitting, quick-moving troops 
capable of rapid dispersal, it must be 
easy and quick to dismantle and re- 
quire the absolute minimum of air or 
field transportation. I think that it is 
not incorrect to say that all duck fa- 
brics used for tentage and related 
purposes must be reduced in weight, 
with no over-all loss in strength or 
serviceability or functional charac- 
teristics, by not less than 50%. In my 
opinion it is doubtful if cotton ducks, 
as we have known them in the past, 
largely unchanged since they were 
designed for sails in the days of sailing 
vessels, will have any place in the 
equipment of future field armies. Just 
what will take their place is up to the 
textile technologists and research peo- 
pl in the industry to tell us. Actually, 
in addition to the requirement of 
over-all reduction in the weight of 
tentage, we shall probably need ex- 
tremely lightweight tents of a semi- 
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expendable nature—which will serve 
a purpose and can be left behind, 
under some conditions, without too 
great loss. We have made some very 
interesting tents of paper, laminated 
to Mylar film, which had the advan- 
tage of low cost as well as being very 
light weight, and at the same time 
perform very well under severe field 
conditions. In any event, we are going 
to lighter-weight tents, and we are 
quite open-minded as to what mate- 
rials will serve the purpose best. 

We come to the third major new 
requirement with which atomic war- 
fare has confronted the textile in- 
dustry. That is the need to provide 
protection against the thermal effects 
of nuclear weapons through the sol- 
dier’s clothing and related equipment. 
I am sure it is understood by all of 
you that the main threat to personnel 
from the primary effects of nuclear 
weapons is from the thermal radiation 
produced by the burst. The flash heat 
of the weapon can produce injuries 
to people at considerable distances 
from the center of the explosion; the 
actual distance at which effects can 
be produced, depends, of course, upon 
many factors. 

The capability of clothing furnishing 
some measure of protection against 
the effects of this weapon has been 
recognized from the earliest experi- 
ence in the atomic bomb drops of 
World War II. Clothing acts as an 
insulator whether against cold or heat 
by providing still air-spaces around 
the body. When the weather is cold 
it is not hard to get anyone to wear 
enough clothing to give them a great 
deal of protection against flash heat 
as well as cold, but when the weather 
is hot, soldiers, like anyone else, like 
to be as comfortable as possible. If we 
are not to load the soldier down with 
something he is not going to be willing 
to wear, and that is needed, we are 
going to have to have something radi- 
cally different from what the textile 
industry has produced to date. 

The mechanisms for protection 
against thermal radiation have been 
subject of studies in our laboratory 
for a number of years and are fairly 
well established. The primary mecha- 
nisms can be considered to be: 


1) As much energy should be ra- 
diated by the outer layer as is possible, 
as is consonant with minimum camou- 
flage requirements. 

2) Multiple fabrics are more effec- 
tive than a single fabric of the same 
total weight. 

3) Fabric layers in a miultilayer 
clothing system should be spaced 
away from each other with such spac- 


P479 








Proceedings of the American Association 


ing permanently and effectively main- 
tained. 

4) The fabrics should effectively 
resist flaming or burning or melting 
under intense thermal radiation. 

5) The textile fibers of the system 
should respond endothermically to in- 
tense heat radiation. 

6) Fabrics of the clothing system 
should possess all other desirable 
characteristics of clothing materials 
and, in particular, should have the 
minimum possible weight and be free 
of undesirable physiological or psy- 
chological effects upon the wearer. 


There are four aspects of this prob- 
lem which should be of particular in- 
terest to the textile industry. 

Spacing of the fabric layers appears 
to be most promising, in that a two- 
fold increase in protection may be 
realized with little or no increase in 
fabric weight, and under some con- 
ditions, up to four-fold is possible. 
This applies where a flame-retardant 
treated outer layer is used. There is 
the problem of maintaining the spacer 
effect and in avoiding an increase in 
the garment when worn under warm 
weather conditions. Best results ap- 
pear to be obtained with a space of 
two-tenths of an inch. 

The proper selection of the material 
will obviously be most important. A 
fire-resistant treated fabric with a 
spacer effect represents one desirable 
characteristic. The way the textile ma- 
terial decomposes also is important. 
An endothermic reaction would cer- 
tainly be desirable to form char and 
carbon dioxide, with the char remain- 
ing to maintain an unbroken barrier. 
In other words the fabric should re- 
main as a fabric as long as possible, 
and upon decomposition form a char- 
like surface. 

If we were starting from scratch I 
think you would all agree that we 
should produce a high-bulk, flame- 
resistant fiber, probably hollow in 
cross section, capable of absorbing a 
tremendous amount of thermal energy 
within its molecular structure before 
being destroyed, and when destroyed, 
still leaving a shell of its former self 
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to serve down to the last shread of 
material as a thermal barrier. How 
well existing fibers meet these re- 
quirements I will leave to you to think 
over. I think it is not impossible, how- 
ever, to anticipate that, from the tre- 
mendous strides that have been made 
in the textile industry in recent years, 
some day effective textile materials 
will be available. 

The fourth aspect that should be 
mentioned is that a great deal can be 
accomplished through clothing design. 
This is an area in which civilians have 
an equal interest in the problem with 
us and where much can be done fo: 
them when clothing designers become 
motivated to deal with this problem. 
Much can then be done with normally 
unclothed parts of the body—the neck, 
face and hands. 

A further aspect of atomic warfare 
protection will probably be the need 
for clothing which will be resistant 
to accumulation of dust and dirt, and 
which in a sense will be self-cleaning 
or will readily shed dust which may 
contain contaminants. It is quite pos- 
sible that some finishes and finish- 
fiber combinations may readily lend 
themselves to the prevention of this 
type of soiling and thus be an aid in 
reducing the level of contamination 
on the outer surfgce of the clothing. 
Here also clothing design may be im- 
portant to prevent pocket flaps and 
other crevices in the clothing from 
becoming points of lodgement for con- 
taminants. There are, of course, other 
types of battlefield contaminations 
which the clothing system must pro- 
vide protection against, including 
chemical warfare toxic agents. 

As a matter of actual fact, the tex- 
tile materials of the clothing system 
have a multiple function to perform 
which can best be described as to pro- 
vide an all-purpose protection system 
against all battlefield hazards to which 
the combat soldier may be subjected. 

For example, in World War I, cloth- 
ing had to meet only the requirement 
of protecting against the environment. 
However, before the war was over, 
there was the matter of protection 
against gas warfare. In World War II 





it became evident that the clothing 
system could also provide protection 
against low-velocity missiles. Then 
new conditions and new equipment 
increased the functional burden which 
the clothing system had to assume. 
The clothing had to be capable of be- 
ing given a miticidal rinse. Also elec- 
tronic detecting devices were invented 
which required selectivity in the dye- 
stuffs used for camouflage dye colora- 
tion. Then with the invention of nu- 
clear weapons a whole new series of 
requirements has been placed on the 
textile system. 

While we solved very well the prob- 
lem of environmental protection 
through physiological research carried 
on during World War II, which has 
been the subject of continuing studies 
of both military and industrial labora- 
tories, the battlefield environment has 
become increasingly complex, with the 
climatic environment only one of the 
hazards against which protection is 
required. What we need is all-around 
protection to the maximum extent 
practicable with presently available 
textiles and those which our industrial 
genius will enable us to produce. 


After all, it is the man in the field 
—the man behind the gun—upon 
whom our country must depend for 
victory. Our success in any future war 
may very well depend upon what the 
textile industry can do to give our 
fighting soldier the advantage he 
needs. 

We are playing for high stakes. Our 
sons and brothers are being asked 
to give up some of the best years of 
their lives to the military service and, 
if necessary, to give up their lives so 
that our national ideals and our way 
of life may be preserved for all of us. 
There are no second prizes in war, 
and we cannot afford to come out 
second best. We have got to be the 
champion—the best army—the most 
efficient fighting team—and for that 
we must have, and continue to have 
the best textile industry with the best 
industrial research and the best tex-: 
tiles for our clothing protection sys- 
tem for our combat soldiers. 


lll. FRONTIERS IN FABRICS AND FINISHES 


T MAY be news to some, and even 
a shock to others to learn that at 
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the start of World War II, the Navy 
used a mail-order catalog to buy 


AMERICAN DYESTUFF REPORTER 


peacoats; that the best cold weather 
clothing immediately available for the 
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Murmansk run was sheepskin-lined 
coats . . . waterproofed with a vinyl 
coating that had about as much ad- 
hesion as the skin of an onion; and 
the only way to extend the color- 
fastness of diazotized and developed 
blacks in socks was to suggest that 
the wearer alternate the sides ex- 
posed to light. Then too the industrial 
capacity for woolen spun fabrics was 
used to its maximum and more. At 
one point an upholstery supplier had 
to produce a worsted spun suiting in 
a woolen melton finish. It wasn’t that 
we didn’t have specifications. The 
materials or manufacturing facilities 
to meet them simply did not exist. 
These admittedly were _ isolated 
events and the inconveniences of 
war. Nevertheless they attest to the 
need for at lea a modest, but vigor- 
ous, research and development pro- 
gram in times of troubled peace to 
supplement that of industry and meet 
the peculiar needs of the Navy. This 
is eversomore essential tuday for the 
men who must “fight the ship” in 
the mobile striking force that com- 
promises the modern U S Navy, 
with its emphasis on nuclear propul- 
sion, guided missile ships, and un- 
conventional weapons. 


SIDE EFFECTS IN RESEARCH 
——Cursory examination of efforts 
to meet these needs might indicate 
that results indeed would be bene- 
ficial to the Navy but of no signifi- 
cant importance to the textile indus- 
try. However, every one now recog- 
nizes that it is often the side effects, 
rather than the major objective of 
some research and development task 
or technical investigation, that prove 
to be of real value. This is true even 
when the results sought are never 
achieved. Even the narrow field of 
research and development and _ in- 
vestigation of new products and pro- 
cesses for Navy textiles behaves in 
the same way. Thus it can be said 
that such work, supplemented with 
imagination and patience, may in- 
crease in total worth by making 
important contributions to the com- 
mercial market. 





SILICONE FINISH This 
calls to mind a Navy-sponsored in- 
vestigation of the application of sili- 
cone to nylon back in 1949. The 
treatment was successful in produc- 
ing a more durable water-repellent 
finish and an excellent water-resis- 
tant fabric. Unfortunately the fabric 
made a terrible raincoat, mainly due 
to excessive seam puckering. This 
was no fault of the finish but both 
fabric and finish were abandoned in 


July 1, 1957 


favor of a more sewable_ cotton 
fabric. In any case, this small pio- 
neering effort did demonstrate the 
real worth of the new finish and, we 
think, contributed to its earlier mar- 
ketability. 


UNDERWEAR FABRICS 
In 1951, a paper by the Navy on 
cold weather underwear fabrics de- 
scribed in some detail the construc- 
tion of a woven cotton and Vinyon 
fabric. The similarities between this 
waffle-weave construction and the 
Brynje or Norwegian string vest 
were noted. There was also brief 
reference to an all-cotton Raschell 
knitted fabric for the same purpose. 
As it worked out, of course, it was 
the Raschell waffle knit and not the 
cotton-Vinyon woven fabric that was 
adopted. This underwear fabric has 
been used in every Navy cold-weath- 
er operation since 1952. But the 
Navy’s future needs are more as- 
sured of being met because of wide- 
spread commercial acceptance. Not 
only has this type of underwear 
been adopted by the U S Olympic 
Winter Team, but it is listed in 
mail-order catalogs and advertised 
by retailers at least as far south as 
Washington, DC. Perhaps it is only 
a matter of time until some enter- 
prising producer will apply the same 
approach to developing a summer or 
tropical undershirt made of dimen- 
sionally stable open-mesh string-type 
fabric. With less fiber-to-skin con- 
tact, higher moisture vapor permea- 
hility, and more evaporative cooling, 
this might prove much more comfor- 
table than rib or flat knits in warm 
humid weather. If so, then the color- 
ist might also be interested in pat- 
terns or overprints to reduce see- 
through in such fabrics for men’s 
summer sport shirts. One might even 
go a step further and design the 
fabric in a thickness that exceeds 
the length of the proboscis of a 
mosquito. Then we would have the 
component material for a truly new 
product, a picnic shirt. This certainly 
would be milking ar idea dry. If 
it seems somewhat ridiculous, it is 
no more so than that of the inves- 
tigator who designed a monofilament 
fabric for protection from body lice. 
First he measured the reach and 
grip of the lice. Then he selected 
the monofilament of proper diameter 
so that the lice literally could not 
hold on to the host fabric. Not only 
was this approach ingenious but 
thorcugh enough to note that the 
prowess and the tenacity of the fe- 
male of the species was greater than 
that of the male at all ages. 
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“PICNIC-JUG” CLOTHING 
The men on Task Force 43, now in 
the Antarctic on Operation Deepfreeze 
II, are equipped with polar clothing 
that bears no resemblance to World 
War II types. This radical, and still 
controversial, clothing is truly repre- 
sentative of changing military re- 
quirements. The classical approach 
to the problem of developing Arctic 
clothing had been to imitate the de- 
sign of the Eskimos’ clothing, sub- 
stituting textile fabrics for caribou, 
seal, and wolverine furs. Not only 
are such furs unavailable in large 
quantities, but Americans are not 
Eskimos. They should not be expected 
to instinctively know, easily learn, 
or be able under combat conditions, 
to give the required painstaking 
care to these precious materials. Then 
too, the seaman has the added prob- 
lem of protection from water, wheth- 
er it be a liquid mass, spray, or 
encrusted snow and ice which may 
melt and quickly saturate his insula- 
tion. The solution adopted here was 
to develop double-moisture-barrier 
clothing. In this case, nylon filament 





fabrics coated with neoprene form 
the moisture barriers to _ protect 
knitted fleece fabrics and acetate 


batting interlinings from moisture. In 
this “picnic jug” clothing, external 
moisture will only wet the face of 
the outer fabric. Thus, quick drying 
characteristics are assured and no 
longer will wet clothing be the bane 
of the seaman’s existence. Perspira- 
tion in this type of clothing is no 
real problem for the wearer in sed- 
entary occupations. Even at higher 
activity levels liners can be removed 
to regulate comfort. Perspiration is 
no longer a hazard since it is not 
absorbed by the sealed-in insulation. 


BUOYANT CLOTHING 
Double - moisture - barrier clothing 
offers another significant advantage 
to the seamen of the future. It is 
capable of imparting buoyancy with- 
out a life preserver. This was not 
an objective in its development but 
another side effect. Even though 
the present type does not have al- 
together watertight seams it will keep 
a man afloat without effort in quiet 
water for some twenty minutes. 
Without a life preserver, a man in 
ordinary winter clothing may stay 
afloat from 2 to 7 minutes. This side 
effect of positive buoyancy, having 
reared its head, is now a requirement 
and objective of Navy cold-weather- 
clothing development. Whether tex- 
tiles are to be retained to provide 
this characteristic will depend first 
on the development of waterproof 
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seams and second on compression 
resistance of interlinings. Unicellular 
foam plastics show some promise but 
are lacking in tensile strength and 
are not easily fabricated into cloth- 
ing by mass production methods. 





OLEOPHOBIC FINISH The 
introduction of this clothing and spe- 
cifically the increased use of nylon 
in military clothing poses several 
challenges to the textile chemist. 
Perhaps the least of these is the 
problem of oil and grease resistance. 
Yet the severity of this need is easily 
demonstrated by examination of ny- 
lon clothing worn by Seabees in con- 
struction operations in Greenland. 
Oleophobic finishes may offer a solu- 
tion, but it remains to be seen wheth- 
er they are compatible with coatings 
and coating techniques in producing 
waterproof fabrics. This is most im- 
portant lest we produce an oil-resis- 
tant fabric which has even less 
affinity for coating than the untreated 
nylon itself. 





ANTISTATIC FINISHES 
We are all familiar with the annoying 
habit of the synthetic fibers to build 
up static electrical charges. While 
this phenomenon is especially prev- 
alent in cold, dry weather, it is 
seldom dangerous. Much attention 
also has been given to this problem 
in producing and processing of syn- 
thetics. The more recent appearance 
of antistatic finishes may satisfy most 
consumers. In the cold and extremely 
dry atmosphere of the Antarctic, how- 
ever, these finishes are not reliable. 
Even though neoprene-coated nylon 
in double-moisture-barrier clothing 
has not been known to exhibit this 
characteristic, the very fact that it 
contains nylon raises the question. 
This may stimulate interest in an 
improved antistat, perhaps some kind 
of highly conductive finish not influ- 
enced by atmospheric moisture. In- 
stead of plunging into the develop- 
ment of a new finish however, the 
Navy’s first effort will be to measure 
the static behavior of specific fabrics 
and clothing combinations as an in- 
vestigation in the field of triboelelec- 
tricity. Then the textile chemist may 
have definite information instead of 
dealing with vague generalities. 


ANTIMELT TREATMENT 
Then there is the inherent thermo- 
plastic characteristic of high-tenacity 
synthetics that seems in need of some 
attention. Here we _ rcently have 
initiated an investigation which may 
lead to surface treatment which will 
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reduce the melt-drip characteristics 
of some synthetics at elevated tem- 
peratures. It is too early to hazard 
a guess as to the success of this 
investigation, but there is reason to 
believe that it may make an impor- 
tant contribution to improved per- 
formance and greater acceptability, 
not only in woven filament fabrics, 
but also in wool and synthetics fiber 
blends. 


ADSORPTIVE FINISH 
There also has been developed re- 
cently under Navy sponsorship an 
adsorptive finish, and we are now on 
the brink of producing an application 
of this latex-bonded pigment finish 
to woven cotton piece goods for 
clothing to protect the wearer from 
certain toxic or percutaneous mate- 
rials. Here one might well ask if 
this is the forerunner of a deodorant 
type of finish which might result in 
textiles breaking into the cosmetics 
market. 





WOOL RESEARCH At this 
point something should be said about 
the influence of the wool-fiber supply 
on changing military requirements. 
During World War II, there was a 
relatively large stockpile of wool, 
fortunately available to the Allies. 
The problem then was one of properly 
sharing industrial spinning capacity 
between the Army and the Navy. 
This was worked out in a balanced 
woolen-worsted program, under 
which the Navy still remains the 
major military user of woolen spun 
fabrics. Between World War II and 
the Korean conflict it was alarming, 
from the user’s point of view, to see 
the decline in the wool stockpile as 
well as in the domestic production 
of wool. This could only mean that, 
in the case of another national emer- 
gency, wool would certainly become 
a_ strategic and critical material. 
Funds to support research and de- 
velopment for the improved utili- 
zation of wool in Navy fabrics were 
most difficult to obtain at that time 
in the face of other competing needs. 
What happened to the wool market 
after June 1950 is now history. When 
the cost of overcoatings jumped from 
about $6.00 to $14.00 per yard and 
peacoats from $14.00 to $39.00 each, 
there was wide appreciation in all 
quarters to do something about this 
situation. Since then the Navy has 
supported a comprehensive research 
program in wool, and wool and syn- 
thetic fiber blends, with special em- 
phasis on woolen spun yarns and 
fabrics. The results of this work 
appear in the technical journals from 
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time to time and there is no need 
to go into great detail here. 

During the recent crisis in the 
Middle East wool prices in Australia 
rose about 25 cents per pound. While 
there was not a like reaction in the 
United States there is no reason to 
assume that there would not have 
been had the crisis continued. The 
importance of the Navy wool re- 
search program has been recognized 
not only in the United States but 
also abroad. The French Ministry of 
National Education at a January 
1956 meeting of the International 
Wool Federation reported: 


“There has now finally appeared 
a study of great importance con- 
cerning blending. The authors in 
studying the distribution of fibers 
in a wool-nylon blend have intro- 
duced the idea of the random 
blend, for which they have sug- 
gested a calculation of an ‘index 
of blend irregularity’. Having pro- 
vided the wool industry with ori- 
entation in this respect we propose 
to establish this index of blend 
uniformity in the next study re- 


quested by the Commission on 
Blending in the French Textile 
Institute.” 

This referred to a__ technique 
for studying the distribution of 


fibers in the cross section of the 
spun yarn. It is one adaptable to 
quality control in production as well 
as a tool of research. Moreover it 
explains why we had so often heard 
that less than 15% high-tenacity 
synthetic fiber offered little benefit 
in a wool blend. Even in a 50-50 
blend you may find only 12 perecent 
of one fiber at some yarn cross- 
sections. Knowledge of fiber distri- 
bution certainly would seem im- 
portant to the dyer, especially in 
piece goods dyeing. It can also teach 
us not to expect greater uniformity 
than the machine can produce. 

There is no good reason at this 
moment to adopt a series of blends 
in woolen suitings or overcoatings, 
but we certainly should be prepared 
to do so when the need arises. To 
be realistic, too, it is not very wise 
to think in terms of some “miracle” 
fiber blend. While polyester and 
acrylic fibers have not been excluded 
from fabric development, the longer- 
range research is concerned mainly 
with the more abundant viscose rayon 
and nylon staples. 





THERMAL RADIATION A 
report on changing military require- 
ments would be incomplete without 
some reference to apparel textiles in 
protection from thermal effects of 
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nuclear weapons. The Navy conducts 
a continuing program of thermal 
radiation studies under the sponsor- 
ship of the Armed Forces Special 
Weapons Project. This includes the 
investigation of textiles in clothing 
assemblies and also the development 
of skin simulants for laboratory pre- 
diction of burn injury. In these 
studies radiation is produced by 
employing a carbon are source and 
reflecting optics to condense the 
energy onto the material at the focus 
of a condensing mirror. This tech- 
nique has been of great value for 
assessing the performance of clothing 
materials for protection from intense 


thermal radiation. It permits the 
measurement of the effect of the 
radiation on the materials themselves, 
the influence of colors, flame-resist- 
ant finishes, spacing between fabric 
layers; and the effect of the energy, 
transmitted through the protective 
layers, on the skin-simulant backing. 
It is most important, though, to recog- 
nize that, at best, textile materials 
may play only a passive role in reduc- 
ing burn injury. One cannot say that 
Fabric A is better than Fabric B, 
because it is the total clothing as- 
sembly, and the way it is designed 
and worn, which is the all-important 
factor. 





This report has touched on some 
of the newer fabrics and finishes or 
work which may lead to them. No 
real attempt has been made to tell 
you specifically what the Navy of 
the future may need in the way of 
textiles. There is greater assurance 
of meeting these needs, whatever 
they may be, by keeping abreast of 
the advances in modern textile tech- 
nology and chemistry and using them 
to solve known current problems; 
making some contributions of our 
own in the self-interest of a con- 
sumer; and last, having an insatiable 
curiosity in watching all the pots 
boil. 


IV. CHANGING TRENDS IN REQUIREMENTS FOR PARACHUTE 
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INTRODUCTION 


INCE World War II, the scope of 
the military application of para- 





Figure 1 


Air Force crew escape chute. A guide 
surface chute capable of operating safely 
up to 375 knots. 
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chutes and the total number of para- 
chutes in service have been increasing 
steadily. At the end of World War 
II, the principal applications of para- 
chutes were that of aircrew emer- 
gency, Army paratrooper, and the 
aerial delivery of relatively small, 
light cargo and supplies. The speed 
at which the parachute was required 
to operate was relatively low, and 
the drag forces produced and sus- 
tained were also relatively low. To- 
day, however, high-speed emergency 
escape and the aerial delivery of 
large, heavy loads are established 
requirements. Many additional re- 
quirements for parachutes also have 
arisen in the past few years. These 
include inflight and landing decel- 
eration of aircraft, recovery of re- 
search missiles, drones, and escape 
capsules, extraction of wing-mounted 
fuel tanks, stabilization of bombs, 
and the effective recovery of high- 
speed test aircraft from spins. Other 
known, highly important require- 
ments exist for which the parachute 
has proven to be the best answer to 
this solution. 

Rigid performance and _ structural 
requirements have accompanied the 
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increased use of parachutes. Increases 
in speed at which parachutes are de- 
ployed, the heavier loads carried, 








Figure 2 
Army troop-type parachute and extended 
skirt parachute. 
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Figure 3 


B-47 approach chute used to aid in controlling aircraft 


speed during final approach and touchdown. 





Figure 5 
Cluster of four 64’ parachutes used 
to lower heavy loads. 





Figure 7 
Ribbon chute used in low level system 
for weapons delivery. 


stability, endurance, and many other 
factors have all contributed toward 
creating and emphasizing specialized 
research and development peculiar 
to parachute textile materials. This 
situation is further emphasized when 
it is realized that the number of 
parachute applications in which there 
is no acceptable substitute is greatly 
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increasing. Unless sufficient advance- 
ment in the materials used in para- 
chutes are made in order to support 
the requirements, the goals of' the 
Air Force could be set back. Research 
and development is continually being 
conducted to improve the textile 
materials used in parachutes. These 
programs are based on requirements 
established by the parachute designer, 
and in many cases are the result 
of advance thinking by materials 
engineers. 

Before we get into these require- 
ments, let us look at some of the 
parachutes now in use. (See Figures 
1-7). Both Air Force and Army 
parachutes are shown, as Air Force 
is the cognizant agency for Army 
parachute design and parachute tex- 
tile materials development. 


DISCUSSION 

Let us now discuss the major re- 
quirements that exist today for tex- 
tile materials as well as the problem 
areas from which the requirements 
arise. Rather than categorize the 
requirements by type of parachute 
system, I will separate them into 
basic categories that can in some 
cases be applied to all types of para- 
chutes, and in the case of others, 
apply to only one type of parachute. 

To be considered first is the prob- 
lem of heat, and requirement for 
heat resistance. The types of heat 
which have been found to affect 
parachute textiles are: 

1) Heat from jet engines affecting 
brake parachute materials either in 
the aircraft storage compartment or 
after the parachute has been de- 
ployed (Figure 8). 

2) Aerodynamic heat created by 
the passage of the open parachute 
through the atmosphere at very high 
speeds. (Figure 9). 

3) Heat created during inflight 
aircraft fires resulting in damage to 
personnel escape parachutes. (Fig- 
ure 10). 
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Figure 4 


B-52 with main parachute being deployed. 








Figure 6 
Parachute (67‘ dia) used to recover Q-2 
target drone. (Ribbon chute). 


Figure 8 


Many investigations are _ being 
made at present to provide heat- 
resistant parachute materials. Nylon 
is employed almost exclusively at 
present, although Dacron is _ being 
adapted for some applications. How- 
ever, neither of these materials pro- 
vide the heat-resistant characteris- 


‘tics required. Nylon begins to lose 
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strength at about 250° F and at 350° F 


* 
——— is seriously degraded. (See Figure 
11). Dacron, although having the 
— same melting temperature as nylon, 
ween differs in that it will retain its 


strength after exposure to 320-340° F. 
Based on this information and re- 
sults of a program to develop Dac- 
ron parachute materials, it is now 
anticipated that a Dacron parachute 
will be used on the B-58. In addi- 
tion, experimental Dacron parachutes 
have flown successfully on the F-86, 
F-100 and F-102. This is being done 
to prove that proper heat stabiliza- 
tion will allow the use of Dacron, 
which ordinarily shrinks at temp- 
eratures above 250° F. 
A condition of heat which cannot 
be overlooked is that of flash fires 
as related to aircrew escape. A 
combined problem and requirement 
exists in this area. The first is crew- 
man’s clothing, which will be fire- 
resistant. Nylon by itself has been 
A eliminated from consideration for use 
in flying suits due to its character- 
istic of melting. A requirement ex- 
ists now for a material which can 
be used in this application. The para- 
chute on the man’s back can become 
at least scorched if not locally melted 
and as a result be weakened to the 
extent that, upon bailout, will fail. In- 
asmuch as the time of exposure to 
heat is very short, a material to pro- 
tect the operating portion of the para- 
chute for a short period of time should 
be sufficient. 

We are at present working on ur- 
gent requirements to give protec- 
tion to the personnel parachute. 
Figure 12 gives an idea of the effect 
of reflective covers when exposed 
0 enie to burning jet fuel. We have used 
B—Nylon Type 300, 210 denier various types of reflective fabrics 
with such fibers as cotton, asbestos, 
and asbestos and glass. Both vacuum 
deposition and foil (with aluminum) 
have been used to impart a reflective 
surface. 

However, the utilization of any 
material which is resistant to heat 
or flash flames must not have a det- 
rimental effect upon the operational 
characteristics of the parachute. Bulk, 
weight and strength are those most 
critical over and above the ability 
to reflect heat up to 1200° F. 

But there are applications where 
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Figure 11 
Effect of aging time on tenacity of nylon and Dacron after exposure at 350°F 





being temperatures are too high for utili- 
heat- zation of present fibers. In this case 
Nylon one or more of the following must 
‘ly at be done to protect the parachute: 
being 1) The’ parachute compartment 
How- ; must be air conditioned. 
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heat source when open. 


3) Special materials must be used 
over present fibers to reflect heat 
and possibly be fire-resistant. 


These approaches can be consid- 
ered only as intermediate or stop- 
gap means of protection. Ideally all 
of these cited problems in heat deg- 
radation could be satisfied by a 
fiber which would not melt and 
would retain 100% strength during 
and after exposure to temperatures 
of 1000° F, have high energy absorp- 
tion properties, be flexible at all 
temperatures, retain or improve on 
weight and bulk, and retain the 
fabricating characteristics of existing 
fibers. 

Solar radiation presents a problem 
which, of course, establishes a re- 
quirement. Those types of parachutes 
which are used repeatedly, such as 
army troop and cargo, as well as air- 
craft deceleration and missile recov- 
ery, are exposed to weather and 
sunlight in periodic exposures, which 
promotes an accumulating degrada- 
tion. Tests conducted in New Mexico 
on nylon webbings indicated that 
dyed webbing (olive drab or black) 
had better sunlight resistance than 
natural webbing. Figure 13 offers a 
comparison of natural and OD web- 
bing exposed in New Mexico for a 
period of 120 days. Of course these 
are heavy and thick in comparison 
with the 1.1 oz/sq yd fabrics used 
in escape and troop tvpe parachutes. 
In the case of these lightweight fab- 
rics, Figure 14 gives an idea of 
strength retention after relatively 
short exposure at Wright-Patterson 
Air Force Base in July and August. 
Both fabrics had an initial average 
breaking strength of 46.4 Ilbs/in. 
From this it is evident that a need 


exists for treatments for present 
fibers or new or improved fibers 
which can better withstand solar 


radiation. Sufficient data has been 
gathered which does indicate that 
catechol formaldehyde on nylon Type 
300, or the use of Type 330 nylon will 
aid appreciably in solving the web- 
bing-degradation problem. Yet to be 
proven is the effectiveness of these 
two processes when utilized on or in 
lightweight and very thin fabrics. 
Further exploration in this field must 
be expanded in order to further in- 
crease parachute service life. 
Neutron and gamma radiation also 
cause a detrimental effect upon para- 
chute materials. In laboratory tests, 
white nylon material exposed to nu- 
clear radiation (primarily gamma) 
for as long as 16 hours had a strength 
loss approx 5 times greater than 
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Figure 13 
Breaking strength vs days exposed Nylon webbing WPAFB 
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natural-color Dacron. It is interest- 
ing to note that dyed nylon fabrics 
retained a higher breaking strength 
after the same dosage. The cause 
of this phenomenon is as yet unknown. 
Resistance to nuclear radiation must 
be considered for certain types of 
parachutes, such as the drag chute 
stored in compartrhents of nuclear- 
powered aircraft, because exposure 
time will be long although unit dos- 
age could be small. Investigations 
are being initiated to determine the 
exact requirements for suitable para- 


chute materials resistant to this 
type of radiation. 
Factors must also be considered 


in the area of colors used in para- 
chutes. We are concerned here pri- 
marily with the escape or emergency 
parachute of the Air Force. During 
the last six to ten years, the Air 
Force has been concerned foremost 
with finding a downed pilot as quickly 
as possible, giving him medical at- 
tention if necessary, and bringing 
him safely back to a friendly base. 
The type of parachute shown in Figure 
1 uses alternate orange and white 
panels to facilitate spotting on any 
type of terrain. However, of late, a 
new requirement has been injected 
into the system, ie, to provide a 
means of camouflage as well. It ap- 
pears that we would be looking for 
a chameleon in effect; a fabric which 
changes color depending upon the 
need. This I don’t think is practical. 
However, the first effort has paid off. 
Now instead of a two-color setup, 
we have three colors and natural 
white. In addition to the orange for 
rescue, we have white or natural for 
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camouflage in snow, green for use in 
the temperate or tropical region and 
sand for desert or sparsely vegetated 
areas. In these type fabrics, color- 
fastness to light will play an impor- 
tant role. Ability to retain their orig- 
inal shade through as many as seven 
to ten days or even more of sun- 
light exposure is the major require- 
ment in this application. 


One major requirement that I 
have not yet discussed, but which 
is very important, is that of cost. 


As can well be realized, all of the 
material used in parachutes regard- 
less of end use, run into money. 
Even though the parachutes are la- 
beled as safety items and should be 
made of the best materials, there 
are potential means of affecting sav- 
ings in the procurement of the basic 
materials. 

One basic woven item used in para- 
chute applications that is extremely 
well fitted for effecting savings is 
webbing. Making two changes in pres- 
ent specifications could result in 
savings averaging 5 cents per yard. 
These changes would be to utilize 
piece-dyed or natural-color webbing 
over the yarn-dyed items and change 
to heavier deniers than the present 
210 denier. However, to make a 
change to a new method of dyeing, 
or webbing construction requires a 
great deal of service test data as 
well as laboratory test data. Lack of 
data on webbings made as above 
could result in materials failure dur- 
ing usage. The only way to be sure 
of a new concept of an old material 
is to first conduct a limited usage 
test after laboratory tests are satis- 
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Breaking strength loss (9%) 


Figure 14 


factorily completed. Utilization of 
materials in actual end items will 
quickly determine by means of 
tests the usefulness of new versions 
or configurations of materials. 


SUMMARY 
It appears that I have been talk- 


ing more about problems than about 


‘ 


the requirements. However, I believe 
you can see from this coverage of 
problems what our requirements are. 
Let me itemize them for you rather 
briefly: 


1) Materials which are heat-resis- 
tant; capable, that is, of withstand- 
ing heat with or without flames up 
to 1000° F. 





2) Materials which can be exposed 
to sunlight for more than six months 
without losing more than 10% of 
original strength. 

3) Materials capable of withstand- 
ing exposure to atmosphere above 
50,000 ft altitude. Although this area 
has not been discussed, it is inter- 
esting to note that some high-alti- 
tude balloons are sent aloft with 
parachutes open (but of course not 
inflated). 

4) Materials which are resistant 
to long-term exposure to low flux 
nuclear radiation. 

5) Low porosity fabrics for use in 
low altitude or “on the deck” para- 
chute systems. 

This presentation has tended to 
dwell on the most important prob- 
lem areas and requirements. How- 
ever, most effort is being expended 
in an endeavor to provide early 
solutions which will enable parachute 
designers to more efficiently and eco- 
nomically provide parachutes which 
are urgently needed for specific 
applications to assist the Air Force 
and the Army to carry out their 
missions. Our work can be completed 
only through cooperation with in- 
dustry and through exchange of in- 
formation concerning requirements 
for materials and data on materials 
developed not only today but also 
in the future. 





NOTICE TO SECTION OFFICIALS 


To ensure that the activities of 
your Section receive proper publicity 
in the Proceedings, it is desirable 
that material be submitted direct to 
American Dyestuff Reporter, 44 E 
23rd St, New York 10, N Y. 


ADVANCE NOTICES OF MEET- 
INGS Copy must be submitted 
at least two weeks prior to the pub- 
lication date. ADR is published on 
alternate Mondays. It is urged that 
these dates be taken into considera- 
tion when copy is submitted. 

Advance notices should include 
the date and site of the meeting; the 
speaker’s name, position, business af- 
filiation, and subject; a short abstract 
of the paper (optional); details of 
additional meeting highlights, eg, 
nominations or election of officers, 
special awards, activities of Sectional 
committees, etc. 





MEETING REPORTS Com- 





plete reports should be submitted as 
soon as practical after a meeting. 
Information should include attend- 
ance figures; captioned photographs 
of meeting principals (speaker, sec- 
tion officials, etc); and any additional 
points not covered ia the advance 
notice. An extensive resume of the 
speakers’ remarks is not necessary if 
the paper is to be submitted for full 
publication in the Proceedings. 


PAPERS Two copies of each 
paper presented before local sections 
should be sent to the offices of the 
American Dyestuff Reporter. It is 
very important that every speaker be 
acquainted with the “Notice to Au- 
thors”, which appears periodically in 
the Proceedings. Additional copies 
of said notice will be sent to section 
officials on request. 

It is imperative that each Section 
appoint an official whose responsibil- 
ity it is to see that the speaker’s re- 





marks are submitted. In cases where 
prepared manuscripts are not imme- 
diately available to the Section offi- 
cial, it may be necessary to acquaint 
the author with the address to which 
he should send his material when it 
is finally prepared. 

In cases where the material is ex- 
temporaneous (panel discussions, 
question-and-answer periods, open 
forum, etc) it is the responsibility of 
the Section to provide for stenotype 
service, so that a complete record 
may be available. 


PRESENTATION OF A PAPER 
BEFORE A LOCAL SECTION DOES 
NOT GUARANTEE PUBLICATION 
IN THE PROCEEDINGS, AS THE 
FINAL DECISION RESTS WITH 
THE AATCC PUBLICATIONS 
COMMITTEE. However, most pa- 
pers will be acceptable provided they 
conform in content and layout to 
established practices of AATCC. 
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RESEARCH NEWS IN GENERAL: 


A new Committee on International Test Methods--a new policy committee of the 
AATCC's Executive Committee on ReSearch--was authorized and approved by Council at 
its most recent (June 7) meeting in New York. The new committee will be responsible 
to coordinate international test information for AATCC and American industry. Chair- 
man of the Committee is Leonard S Little. Members are William D Appel, J Robert Bon- 
nar, Charles W Dorn, Charles A Sylvester, and Executive Secretary George Paine 
(ex officio). Dr Harold W Stiegler is Committee secretary. . . . Executive Committee 


on Research Chairman Charles W Dorn also announced at the recent Council meeting 
that the proposed $71,000 research budget for 1957-58 had been approved by the Ap- 
propriations Committee. . . . Members of ECR visited the home of Sidney M Edelstein, 
chairman of the Association's Archives Committee, recently, and inspected his ex- 
tensive library of historical material on the wet processing industry. 





AT NATIONAL HEADQUARTERS: 


ECR will hold its next meeting at Lowell, Mass, in September or early Oc- 
tober, to give members an opportunity to review the activities and research facili- 
ties of the Association in its National Headquarters at Lowell Technological 
Institute. 


As a means of increasing assistance to voluntary Association committees, 
AATCC National Headquarters at Lowell has assigned to each member of the AATCC staff 
definite liaison responsibility for certain committees within the Association 
structure. ‘ 


COMMITTEE NEWS: 


At the request of Technical Committee on Research, ECR authorized and Coun- 


cil approved: Expenditure of up to $500 by the Committee on Weathering for purchase 
of materials necessary for the work of that committee .. . Expenditure of up to 


$5,000 by the Lightfastness Committee to continue their studies; it is believed the 
present budget will take care of this expenditure. . .. . Reports by the Light- 


fastness Committee and the Weathering Committee on their activities at the New 
York-Delaware Valley-Niagara Frontier-Hudson Mohawk joint meeting at Trenton, N J, 
in September. 


ECR approved inclusion of a tentative daylight test in the 1957 Year Book, 
together with the carbon are and sunlight tests. . . . The tentative daylight test 
will be submitted to ISO for approval as_a_ recommended ISO test. . . . The following 
delegates to working groups of the ISO were approved: Washfastness--C A Sylvester, 
Ralph Smith, alternate; Fiber Identification--TCR Chairman will select delegate. 


At the Technical Committee on Research Meeting, June 6 in New York: 


Henry Millson reported that the variations in the wet and dry crocking tests 


have been pretty well cleared up, and a full report should be forthcoming shortly. 
- + + » Braham Norwick reported for the Finish Identification Committee, noting that 


considerable progress had been made in identifying specific important types of 
finishes. . . Theodore F Cooke reported that a recent trial with several Accel- 
erotors by the Committee on Resistance of Textiles to Abrasion shows very good 
agreement between instruments. ... JE Meili, chairman of the Committee on 
Colorfastness to Pleating, reported that three tests on pleating are being run: 20- 
minute Steaming test, no pressure; 20-minute steaming, 10 pounds pressure; and 20- 
minute steaming, 20 pounds pressure. It is to be determined if another test will be 
necessary to test pleating done with dry heat .. . The Committee on Colorfastness 
to Washing reported it is working hard on the development of a test procedure for 
industrial work cloth fabric in industrial laundries. . . . P J Wood, reporting for 
the Committee on Analytical Methods, said that 15 original methods of analysis for 
Sodium hydrosulfite have been reduced to one, known as the iodine titration method. 
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HOW A NEW DYE IS EVALUATED 
TO DECIDE IF IT IS WORTH MARKETING* 


INTRODUCTION 


INCE the field of application of 
dyes is so broad, it is impossible 
in a talk of this kind to cover the 
testing of new dyes for paper, leather, 
plastics, textiles, and for the many 
miscellaneous applications of dyes. 
My talk will, therefore, be restricted 
to the testing of dyes for the textile 
field only. However, in general, the 
procedure which is used by American 
Cyanamid Company to evaluate dyes 
for textiles is also followed in its 
evaluaton of dyes for other uses. 

The testing of a new dye to deter- 
mine its commercial acceptance in the 
field or fields of application for which 
it was designed is a lengthy task and 
must be carried out with as much 
care and accuracy as went into the 
work of the chemist who first 
synthesized the dye. For it must be 
borne in mind that it is upon the 
results of these tests that the decision 
is made to manufacture the dye or to 
discontinue work on the product at 
some point in the course of its devel- 
opment. 

The complexity and magnitude of 
the testing problem can best be real- 
ized by the fact that, before a new 
dye reaches the production stage, 
upwards of two thousand application 
and fastness tests must be made. 

At American Cyanamid Company, 
the major portion of the testing of a 
new dye is carried out by the Dyes 
Technical Service Laboratory with the 
Application Research Laboratory, 
Microscopical Laboratory and Ana- 
lytical Laboratory each contributing 
its share to some phase of the task. 


DISCUSSION 


STAGES IN THE DEVELOPMENT 
OF A NEW DYE——YThere are, in 
general, four stages in the path of a 
dye from its initial preparation 


"Presented before the Mid-West Section at the 
Bismarck Hotel, Chicago, Ill, on February 16, 
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Assistant Manager 
Dyes Technical Service Laboratory 
Dyestuff Department 
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in the research laboratory to the 
manufacture of the dye as a commer- 
cial item. 

1) In the first stage, the dye is 
submitted to the Dyes Technical 
Service Laboratory as a _ research 
sample prepared in the _ research 
laboratory by any method and from 
any intermediates it desires to use. It 
is the intent of the research laboratory 
personnel, at this stage, to prepare 
the dye solely as a chemical compound 
so that the practicability of the method 
of preparation, yields obtained and 
selection of intermediates are not of 
prime importance. 

2) In the second stage, the dye is 
submitted as a research standard. The 
method of preparation of this stand- 
ard is similar to the one used to 
prepare the research sample, and in 
some cases the initial research sample 
will serve as the research standard. 

The tests made on the standard 
sample are sufficient to determine 
the chief advantages and disadvan- 
tages of the dye and to predict the 
potential fields of use. They are also 
sufficient to guide the research chem- 
ist in evaluating his product from the 
purely chemical point of view. 

3) In the third stage, the dye is 
submitted for evaluation as a labora- 
tory standard. 

The laboratory standard is prepared 
in the research laboratory by a 
proposed practical method, which can 
be adapted to pilot-plant equipment. 

The laboratory standard is com- 
pared with the research standard to 
insure that no undesirable qualities 
have been introduced into the dye 
during development of a proposed 
commercial manufacturing process. 
Sufficient tests are carried out at this 
point to show the advantages and dis- 
advantages of the product, to estab- 
lish the probable fields of use, and 
allow a sound decision to be made 
whether to undertake further ex- 
penditures of time and money for 
pilot-plant development work or to 
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write off all investment and reject 
the product. 

4) The fourth and final stage in the 
growth of a new dye is the pilot-plant 
standard. This standard represents 
the result of a pilot-plant preparation 
which is ready for adoption in the 
manufacturing plant. It represents the 
product which is proposed to manu- 
facture for sale as a commercial item. 

The pilot-plant standard is tested 
against the laboratory standard. I 
shall refer later to the three standards 
as “R,” “L” and “P” standards. 


DETAILS OF TESTS CARRIED 
OUT IN EVALUATING A NEW 
DYE In describing the type and 
number of tests made at the various 
stages in the development of a new 
dye, I shall use as an example, the 
testing of a new vat dye. 

The testing of other classes of dyes 
for cotton, wool, nylon, and the newer 
synthetics follows the same general 
pattern used in the evaluation of 
vat dyes, but differs in detail as the 
physical, application, and fastness re- 
quirements of these other types of 
dyes dictate. 





TESTING OF RESEARCH 
SAMPLES The research sample 
of the new dye is evaluated for 
hue, tinctorial value, and major fast- 
ness properties. ie,  lightfastness, 
washfastness, and fastness to chlorine. 

A limited amount of work is done 
initially to arrive at a suitable dyeing 
method after which dyeings are made 
on cotton skeins for use in making 
fastness tests. 

The results of the tests and the 
Technical Service Laboratory com- 
ments are written up in the form of 
a report and submitted to the Re- 
search Department. 

If the initial evaluation report is 
favorable, the dye progresses to the 
next stage and the “R” standard 
sample is submitted for testing. 

However, in most instances, the 
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laboratory report will point out de- 
ficiencies in fastness properties or in 
dyeing characteristics, such as poor 
exhaustion or ease of vatting. The re- 
search chemist will then endeavor to 
correct these deficiencies by a change 
in the method of synthesis, by chang- 
ing the choice or purity of interme- 
diates or by making a change in the 
substituents on the ring systems com- 
prising the dye molecule. 

Since the effect of these changes 
in the synthesis of the dye on the 
deficiencies observed in the original 
sample can be determined only by 
dye tests, the progress of a new dye 
may be impeded for some time at 
this point. 

Also, in view of the fact that our 
knowledge concerning the relation be- 
tween the chemical constitution of 
dyes and their color is largely em- 
pirical, changes in the structure of 
the dye may lead to undesirable 
shade changes which present an ad- 
ditional problem to the research 
chemist. 

In many cases, the defects pointed 
out by the evaluation of the original 
research sample cannot be resolved 
and further work on the dye in ques- 
tion is abandoned at this point. 


TESTING OF “R” STANDARDS 
The first and most important 
step in the testing of an “R” standard 
is the determination of the dyeing 
conditions and oxidation procedure 
which will give the maximum color 
yield and the best shade. The dye- 
ing conditions so determined also pro- 
vide the correct procedure for mak- 
ing dyeings for shade and strength 
determinations, fastness tests, build- 
up tests and any other tests requiring 
dyeings. During the determination of 
the optimum dyeing conditions, data 
are obtained also on the behavior 
of the dye at various temperatures, 
in various concentrations of hydro- 
sulfite and caustic soda with and with- 
out the addition of common salt. Also 
determined is the effect of various 
oxidation and scouring treatments. 
These additional data are necessary 
in determining the suitability of the 
dye under a wide variety of practical 
application conditions. 

Having determined the optimum 
dyeing conditions for the dye, we 
next determine shade, strength and 
build-up properties versus suitable 
dyes in our own line as well as 
selected competitive dyes. Exhaust 
behavior on cotton and rayon is also 
determined in addition to ascertain- 
ing whether byproducts exist in the 
dye which have undesirable exhaust 
properties. 

Tests are also made to determine 





P490 


the suitability or staining character- 
istics of the dye for man-made fibers. 
It is also ascertained whether non- 
vattable impurities exist in the dye. 
A spectrophotometric curve of the 
dye is also prepared in order to have 
on record a means of comparing sub- 
sequent samples of the dye with the 
“R” standard should the “R” standard 
become unsuitable for dye tests. 
Finally, the following fastness pro- 
perties of the dye are determined: 


a) Lightfastness (Fade-Ometer) 

b) Weathering 

c) Washing ( AATCC 
#4) 

d) Chlorine 

e) Peroxide 

f) Drycleaning 

g) Sensitivity of the dyed shade 
to heat and moisture 


h) Crocking 


Two sets of mounts of all applica- 
tion and fastness tests are prepared. 
The results of all of the tests are 
incorporated in a report prepared by 
the Dyes Technical Service Labora- 
tory. Included in the report is the Lab- 
oratory’s recommendation for accept- 
ance or rejection of the dye for “R” 
standard and a tabulation of its ad- 
vantages and disadvantages. A rough 
draft of this report, together with 
a complete set of mounts of all tests, 
is submitted to the technical field 
service staff for examination and writ- 
ten comment. This report is also re- 
viewed by the textile printing section 
of our technical field service staff 
in order to determine whether the 
dye has sufficient merit to warrant 
the preparation of a textile printing 
formulation of the dye when it is 
next submitted for evaluation as an 
“L” standard. The report is then 
typed in smooth form and submitted, 
complete with mounts, to a committee 
composed of representatives of the 
Sales and Research Departents and 
of the Technical Service Laboratory. 
A similar copy of the report is also 
sent to the Research Department. 
Formal acceptance or rejection of 
the dye, based on the laboratory 
report and the field service comment, 
is made at a committee meeting. 
Concurrent with the tests being 
carried out in the primary field of 
textile applications, the vat dye is 
also screened for possible utility as 
a pigment or as a colorant for plas- 
tics. Should the dye exhibit desirable 
properties in these latter fields, com- 
plete tests will be carried out through 
the “L” and “P” standard stages. 
The same procedure would be fol- 
lowed, for example, in the case of 
direct dyes being evaluated for tex- 
tile use, where other potential fields 


#3 and 
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of application may lie in paper and 
leather dyeing. 

As a result, it can be seen how 
the evaluation of a single dye can 
mushroom into a tremendous amount 
of testing when all of the possible 
uses of a dye are considered. 

TESTING OF THE “L” STAND- 
ARD— Assuming that the dye has 
been accepted as an “R” standard, 
an “L” standard is then prepared and 
submitted for evaluation. 

In order to make an adequate eval- 
uation of the “L” standard, it is first 
necessary to confirm the reduction 
and dyeing behavior versus the “R” 
standard. 

Shade, strength, build-up, exhaust 
and fastness properties are then 
checked against the “R” standard. 
The fastness properties checked are 
the same as for the “R” standard 
evaluation. 

The presence of nonvattables in 
the “L” standard is also determined 
versus the “R” standard. 

As in the case of the “R” standard, 
a spectrophotometric curve is also 
obtained and checked against the “R” 
standard curve. 

During the testing of the research 
sample and the “R” standard only, 
minor consideration is given to the 
physical condition of the dye. How- 
ever, at the “L” standard stage, the 
physical condition and working pro- 
perties of the dye are of prime im- 
portance and any deficiencies in this 
respect must be pointed out so that 
corrections can be made prior to 
submission of the “P” standard. 

If the dye is in paste form, it must 
be fluid, nonsettling, nonfoaming, non- 
drying, and readily dilutable with 
water to yield a uniform speck-free 
dispersion. 

Should the dye be a powder, it 
must be free flowing, noncaking, uni- 
form, nondusting, and readily and 
completely dispersible in water. 

Both the paste and powder forms 
of the dye must also be nonreactive 
with respect to the surface-active 
agents commonly employed in dyeing 
as well as with the caustic and hy- 
drosulfite used to reduce the dye. 

The correction of deficiencies in the 
physical properties of the dye are a 
problem for the development chemist. 
The solution of these problems is, in 
most cases, not easy since each dye 
seems to have characteristics which 
are not common to other dyes in the 
same class. Correction of the de- 
ficiencies in the physical properties 
of a dye is usually resolved by work- 
ing with various dispersing agents, 
surfactants and dedusting compounds 
which have been found to be effective 
in solving similar problems encoun- 
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tered with other dyes until the proper 
combination of agents has been found. 

If the “R” standard report of the 
evaluation of the vat dye indicates 
that it may be of interest for textile 
printing, a sample is also submitted 
for testing as a printing “L” standard. 
This sample is, of course, formulated 
as a dye paste suitable for printing. 

A print test evaluation involves 
printing on both cotton and rayon 
at a medium depth of shade using 
a conventional starch—British gum 
printing thickener. Observations are 
made of any tendency of the dye 
to thicken the print paste, or to speck 
out in the paste. Any change in the 
physical appearance of condition of 
the printing paste after standing for 
several hours is also noted. Wash, 
light, and chlorine-fastness tests are 
made on the printed material. 

In general, it is the purpose of 
the print testing of the “L” standard 
to determine whether the dye prints 
readily or whether it will require a 
special formulation to make it suit- 
able for printing. 

As in the case of the “R” standard, 
a report on both the dyeing and 
printing samples is written and sub- 
mitted for action at a committee meet- 
ing. 


TESTING OF THE “P” STAND- 
ARD Upon acceptance of the 
“L” standard, “P” standard samples 
are submitted for evaluation as dye- 
ing and printing colors. 

The dyeing “P” standard is tested 
against the “L” standard for reduc- 
tion and dyeing behavior, shade, 
strength, exhaust, build-up, fiber 
staining, and nonvattables as in the 
“L” standard tests. 

In addition, the following data is 
also obtained to determine the suit- 
ability of the “P” standard for com- 
mercial requirements: 





1) Physical and handling proper- 
ties 

2) Dispersion characteristics 

3) Tendency to cause speckiness 
in pad dyeing 

4) Particle size distribution and 
package dyeing behavior. 

The fastness properties of the dye 
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are thoroughly checked at this point 
not only by means of the usual 
AATCC fastness tests, but by tests 
dictated by the end use of the dyed 
fabric and by the various types of 
resin finishes employed. 

For this purpose, dyeings are made 
on cotton skeins and on bleached 
cotton sateen in light, medium, and 
heavy depths of shade. 

These tests include the following: 


On Sateen 


Outdoor weathering for 10, 20 and 30 days 

Washing (AATCC tests nos. 3, 4, 3A and 4A) 

Chlorine 

Peroxide 

Towel bleach 

Water spotting 

Hot pressing 

Mercerizing 

Trubenizing 

Drycleaning 

Perspiration 

Crocking 

Sea-water spotting 

Steaming 

Stoving 

Washing at the boil 

Effect of plissé printing 

Dischargeability 

Permel® resin finish plus Fade-Ometer and 
chlorine tests 

Urea-formaldehyde resin plus Fade-Ometer and 
chlorine tests 

Melamine resin plus Fade-Ometer and chlorine 
tests 

Pyroset® fire-retardent resin plus Fade-Ometer 
and chlorine tests 

Vulcanizing 

Fulling 


On the cotton skeins 


Washing (AATCC tests nos. 3, 4, 3A and 4A) 

Chlorine 

Peroxide 

Towel bleach 

Mercerizing 

Drycleaning 

Fulling 

Cross dyeing 

Soda boiling 

Caustic boil 

Open-kier boil 

Washing at a boil 

Cold-water soaking 

The reason for the duplication of 
some tests on cotton skeins is that 
shade change is usually more dis- 
cernible on fabric while bleeding is 
more noticeable on the skein tests. 

The following data is also secured 
for the purpose of preparing a techni- 
cal bulletin and to aid in the field 


service work: 


1) Reduction rate 

2) Leuco potential 

3) Leuco solubility 

4) Sensitivity to hard water 

5) Effect of leveling and strip- 
ping agents 

6) Suitability for high tempera- 
ture dyeing 

7) Pad-steam dyeing 

The printing “P” standard is given 


a complete evaluation as a printing 
color on both cotton and rayon. Prints 
are made in heavy and light weights 
of shade using representative cotton 
and rayon printing gums. The work- 
ing properties of the dye in both 
gums with respect to thickcuing, 
specking, prereduction and keeping 
qualities are thoroughly checked. 

The performance of the printed dye 
with respect to normal and adverse 
steaming conditions, speed of reduc- 
tion and oxidation are also carefully 
checked. 

Complete fastness properties of the 
prints on cotton and rayon are also 
obtained. 

The physical characteristics of the 
dye paste with respect to fluidity, 
settling, and drying-out properties are 
carefully checked for commercial ac- 
ceptance. 

The findings of the Technical Ser- 
vice Laboratory are summed up in 
a report as in the case of the “R” 
and “L” standards and acted upon 
at a committee meeting. However, 
the final decision, whether or not to 
put the dye in production, rests with 
management, and this decision is made 
at a meeting composed of representa- 
tives of the Management, Sales Re- 
search, Technical and the Production 
Departments. 


CONCLUSION 

I would like to point out that the 
evaluation of a new dye _ presents 
an ever-changing picture. New tests 
must be added from time to time 
consistent with the demand for fast- 
ness to new processing treatments and 
for satisfactory performance in the 
equipment employed in a modern 
dyehouse. 

Tests to determine the suitability 
of a vat dye for high-temperature 
dyeing, pad-steam dyeing, fastness 
to various resin treatments, particle- 
size control tests, and specking tests 
are examples of some of the tests 
which have been added over a period 
of years to the vat-dye-evaluation 
picture alone. 

Similar increases have also been 
made in the number of tests carried 
out in evaluating other classes of 
dyes. 


AATCC MEMBERS ARE URGED TO ADVISE THE 


SECRETARY’S OFFICE OF ANY ADDRESS CHANGE 
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the Section during the preceding year. 

Hudson-Mohawk The Award this year was made to 

A ti iti f Albert E Herrmann, Jr, General 

FPN HE annual Ladies’ Night Meeting C ivi les 0 Aniline Works, General Aniline & 

of the Hudson-Mohawk Section Film Corp, who served the Section 

was held at the Schuyler Meadows the Local as chairman. | 

Country Club, Albany, N Y, on May " The following were elected officers 

17, 1957. Approximately 58 members Sections for the coming year: Edward A Chev- 

and guests were in attendance. rette, Apex Chemical Co, chairman; 

The Ladies’ Night meeting of the Maurice Fishman, Lee Dyeing Co, 

Section is also the occasion for the vice chairman; Floyd Szurek, Mo- 

presentation of the annual Jack Epel- hawk Carpet Mills, Inc, secretary; 

berg Memorial Award Trophy to the Walter Drautz, General Aniline 
member who has done the most for Works, treasurer. 





Irwin J Smith, Hudson-Mohawk Section Councilor, (left), ¢ Outgoing chairman Albert E Herrmann, Jr (right) poses with 
presents the 1957 Jack Epelberg Memorial Award to Chairman incoming chairman Edward A Chevrette (center) and Maurice 
Albert E Herrmann, Jr during Ladies’ Night ceremonies. Fishman, newly elected vice chairman. 





SEATED AT THE HEAD TABLE DURING HUDSON-MOHAWK SECTION’S LADIES’ 
NIGHT MEETING (I to r): Mrs Maurice Fishman; Irwin J Smith, Councilor; Mrs Smith; 
Albert E Herrmann, Jr, chairman; Mrs Herrmann; Mrs Edward A Chevrette; Edward A 
Chevrette, vice chairman. 
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Interchemical Corp's TCD Headquarters at Pawtucket, R | 


Interchemical Moves New 
England Headquarters 

Interchemical Corporation’s Textile 
Colors Division has announced that 
its New England headquarters are 
now located in modern quarters at 201 
Armistice Boulevard, Pawtucket, R I. 

Matthew J Quigley, New England 
District Manager, and the members 
of his staff are now operating out of 
the new headquarters building, which 
houses office, laboratory and ware- 
house. 

The main office and factory of the 
Textile Colors Division is located at 
Hawthorne, N J. Another of the com- 
pany’s branch office, laboratory, and 
warehouse is located at Rock Hill, 
Sc. 





59th Commencement, LTI 


Ninety degrees were awarded by 
Lowell Technological Institute at 59th 
commencement’ exercises Sunday, 
June 16, 67 of which were conferred 
in the fields of textile chemistry, tex- 
tile engineering, and textile manufac- 
turing. Honorary doctor of science de- 
gree recipients were Prof Emeritus 
Herbert J Ball, 49 years head of the 
textile engineering department at LTI 
and later chairman of the division of 
engineering; Paul F Clark, chairman 
of the board, the John Hancock Mu- 
tual Life Insurance Co; and Gov Fos- 
ter Furcolo of Massachusetts, who 
gave the commencement address. 

The AATT award was presented to 
Frances S Delaney; the Cotton Medal 
to Peter G Popper; the Phi Psi award 
to David M Hannon; the Textile Vet- 
erans Association award to Richard T 
Meserve; and the Deans Key to 
H Kenneth Cohen. Seven received 
commissions as second lieutenants in 
the U S Air Force Reserve for com- 
pletion of advanced ROTC work. 

Master of Science degrees in textile 
chemistry were awarded to Peter C 
Canovai, Alan A Denio and Edward W 
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Makuch. Three M §S degrees in textile 
engineering also were awarded. 

Bachelor of Science degrees in tex- 
tile chemistry went to: Chris Chin- 
zros, Leonard T Coppeta, Carmen F 
Genzabella, Chris Kapetanakis, Rob- 
ert H Keenan, Leonard Lifland, John 
J O’Keeke, Abraham O M Okorodudu, 
Rino L Pellissier, Therese A Polak, 
John T Roddy, Roger E Rondeau, 
Richard E Sawyer, John H Scaringi, 
Robert C Schiek, William Spielman, 
Harry N Tobler, and Adolphe A Tra- 
versy. 

Twenty-three Bachelor of Science 
degrees in textile engineering and 
twenty in textile manufacturing also 
were awarded. 


74th Commencement, PTI 


Eighty-three Seniors from the 
United States and abroad were 
awarded degrees at the 74th Com- 
mencement Exercises at the Phila- 
delphia Textile Institute held Satur- 
day, June 8, 1957 on the campus at 
Germantown, Pa. 

The principal speaker at the exer- 
cise was John E Bassill, president, 
American Enka Corp, who was also 
conferred with the Honorary Degree 
of Doctor of Textiles by Bertrand W 
Hayward, president. PTI. 

President Hayward also conferred 
Honorary Degrees upon Everett L 
Kent, chairman, Kent Manufacturing 
Co, Doctor of Textiles; Sherwood R 
Mercer, dean, Philadelphia College 
of Osteopathy, Doctor of Laws; Rus- 
sell C Osborne, president, R C Os- 
borne & Co, Doctor of Textiles; and 
Percival Theel, director of research, 
PTI, Doctor of Textile Science. 

The AATCC Prize went to Elwin C 
Penski; the AATT award to Harry A 
Freedman; the Textile Veterans As- 
sociation award to Joseph R Wagner; 
and the Edward W France Memorial 
Citizenship award to Edwin G Siele- 
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wicz. Fraternity awards went to 
Edwin A Johnson (Phi Psi), David E 
Cox (Delta Kappa Phi), and Michael 
E Merns (Sigma Phi Tau). 

Sara Tyler Wister awards for stu- 
dents with the highest academic 
standing for the full length of their 
respective courses went to Harry A 
Freedman (first) and Coleman M 
Brandt (second) in the textile engi- 
neering course; Elwin C Penski (first) 
and Morey Kaplan (second) in chem- 
istry and dyeing; and Fu-Kan Tijan 
(first) and Pierluigi Bassano (second) 
in textile technology. 

The following were awarded Bach- 
elor of Science degrees in textile 
chemistry and dyeing: Ronald A 
Brandt, Attila Celikiz, Richard 
Chwatt, Jerald T Cooper, Harry J 
Emore, Morey Kaplan, Mark L Kay, 
Maung H Kyi, Mark A Minatelli, Jr, 
Elwin C Penski, and Raul Tabani. 

Chemistry and dyeing diplomas 
from the PTI Evening School went to 
Norman P Hubbs, Jr, Victor R Jersen, 
Harold E Bailey and Walter Turosh. 

In addition, the Institute awarded 
fifty-two BS degrees in textile engi- 
neering, fourteen diplomas in tech- 
nology of textiles, one diploma in 
technology of knitting and one di- 
ploma in textiles. 





62nd Commencement. 
Clemson College 


Two distinguished, world-traveled 
former professors of textiles at Clem- 
son College were among those re- 
ceiving honorary degrees June 2nd at 
the college’s 62nd commencement. 

Honorary Doctor of Textile degrees 
were conferred upon Malcolm E 
Campbell, dean, North Carolina State 
College School of Textiles, and Fred 
Taylor, retired agricultural commis- 
sioner for the State Department. Dr 
Campbell and Mr Taylor hold hono- 
rary Master of Science degrees from 
New Bedford Institute of Textiles 
and Technology, and Dr Campbell 
also holds a Doctor of Textiles degree 
from Philadelphia Textile Institute. 

Two milestones were reached in 
that Clemson graduated its first 
class in industrial management and 
its first coed. 

Graduation exercises completed a 
full day’s academic program. A prom- 
inent Clemson alumnus, J Wilson 
Newman, president of Dun and Brad- 
street, New York, was the commence- 
ment speaker. Eric C Rust, Southern 
Baptist Theological Seminary, Louis- 
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ville, Ky, delivered the baccalaureate, 
which was preceded by the com- 
missioning service. 

Maj Gen Chester E McCarty, com- 
mander 18th Air Force, Donaldson 
Air Force Base, addressed the mili- 
tary Class. Seventy-two Army ROTC 
and 29 Air Force ROTC cadets were 
presented reserve commissions as sec- 
ond lieutenants. 

The tradition-breaking coed was 
Miss Margaret Marie Snider, Ander- 
son, SC, who received the bachelor 
of science degree in chemistry. A 
two-year transfer from Anderson 
College, she entered Clemson when 
the school first admitted women stu- 
dents: in February, 1955. 

Master of Science degrees in tex- 
tile chemistry were awarded to: Wil- 
liam P Creighton, Talmadge D Foster, 
Jr, Coy J Gray, George A Hutto, Jr, 
William F Taylor, and DeWitt U 
Tilley, Jr. 

Bachelor of Science degrees in tex- 
tile chemistry were awarded to Willie 
E Alford, Isam E Ballenger, Rex F 
Banister, William B Bennett, Charles 
W Funderburk, Richard L Hawes, 
Kenneth G Jordan, and Richard S 
Powell. 

Five Bachelor of Science degrees in 
textile engineering and twenty in tex- 
tile manufacturing also were awarded. 





354th Convention, Phi Psi 


Phi Psi national textile fraternity, at 
its recent 54th annual convention at 
New Bedford, Mass, elected George F 
Long, Harchem Div, Wallace and 


Tiernan, Inc, president, succeeding 
Willard A Colby, Emery Industries, 
Inc, who has been named editor of the 
Phi Psi Quarterly and chairman of 
the Advisory Committee. Other offi- 
cers are Roger J Gentilhomme, San- 
forized Div, Cluett-Peabody Co, Inc, 
vice president; Benjamin S Bellemere, 
Bellemere Chemicals Co, secretary; 
and Mortimer T Farley, Taylor-Sym- 
onds Co, treasurer. 

President Long made the following 
appointments: Director of Public Re- 
lations—James H Kennedy, Bruce 
Payne & Associates, Inc; Grand Senior 
Warden— Edmund Dupre, NBITT; 
Deputy Grand Presidents — Boston: 
Jack Stewart, Monsanto Chemical Co; 
New York: Frederic L Ekstrand, The 
Curvon Corp; Philadelphia: William 
A Moran, American Aniline & Ex- 
tract Co; Providence-Fall River: 
Brendan V Sullivan, Philipp Bros 
Chemicals, Inc; Chicage: Arthur T 
Brainerd; Greenville: Jasper Ivey, 
Ivey Chemical Co; Charlotte: Don 
Hamilton, Textile Machine Co; Al- 
bany: Theodore T Thomas, Thomas 
Insurance Agency; Chattahoochee 
Valley: Walter Meadows, West Point 
Mfg Co; Atlanta: Joseph Oliver, 
Stodghill Chemical Co; Charlottes- 
ville: James E Dougherty, ITT; Dis- 
trict Deputy Grand Senior Wardens— 
Philadelphia; John Conlin, PTI; New 
Bedford: Howard Bates, Bates Const 
Corp; Lowell: Roland E Derby, Jr, 
The Derby Co, Inc; Fall River: Law- 
ton Brayton, Sagamore Mfg Co; 
Clemson: George Mobley, Milliken 
Research Trust; Auburn: L M Mayo, 


RK D Cole Co: Convention Commit- 
tee—R J Gentilhomme, chairman ex- 


officio, and Charles Baker, president, 


Alpha Chapter, chairman. 

The delegates accepted an invitation 
from Alpha Chapter to convene in 
Philadelphia in 1958. 

Honorary memberships were 
awarded to Charles F Broughton, for- 
mer president and board chairman of 
Wamsutta Mills, New Bedford, Mass, 
and John J O’Brien, New York sales 
manager of Danielson Finishing Div, 
Poudrell Alexander Co. 





Dobeckmun Subsidiary 
Formed in Mexico 


The Dobeckmun Company has an- 
nounced the formation of Dobeckmum 
de Mexico, S A de C V, a subsidiary 
company in Mexico City for the pro- 
duction and sale of Lurex metallic 
yarns. Operation started June 15th. 
Sales of Lurex to Mexico have been 
made previously directly from Do- 
beckmun’s headquarter in Cleveland. 

Warren Moore, formerly of Dobeck- 
mun’s New York sales office, will di- 
rect sales operations for the new sub- 
sidiary company. The manufacture of 
Lurex will be done in Monterrey by 
Artifactos de Papel, S A under Do- 
beckmun supervision. 

Dobeckmun de Mexico is the third 
foreign subsidiary established since 
1955. Dobeckmun Britain Ltd in Lon- 
don and Dobeckmun Europa, S A in 
Amsterdam were organized for the 
production of Lurex to supply demand 
from 58 countries. 


e NEW PRODUCTS AND DEVELOPMENTS «+ 





Arnel Antistatic Process 

Development of a process that im- 
parts permanent antistatic properties 
reportedly has been achieved for 
Arnel triacetate fabrics by Celanese 
Corporation of America. 

More than 5,000,000 yards of Arnel 
tricot, used largely in lingerie and 
women’s outer wear, have already 
been treated commercially by this 
process, which was developed in the 
Celanese Textile Applications and 
Product Development Laboratories at 
Charlotte, N C. 

Reiner G Stoll, director of the lab- 
oratories, said that the process creates 
a skin of cotton-like cellulose around 
each Arnel filament. This skin, con- 
stituting about 2% of the total fiber, 
is an integral part of the fiber and is 
not removed by washing or wearing, 
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it is claimed. 

Since the electrification of fibers 
is a surface effect, the hydrophilic 
(water-absorptive) cellulose surface 
of Arnel subjected to this process 
reportedly has antistatic properties 
similar to those of cotton. However, 
it is stated that all the desirable 
qualities of Arnel, such as pleasing 
hand, dimensional stability, comfort, 
resistance to mussing and general ease 
of care, are retained or enhanced. 

The presence of static electricity in 
apparel made of hydrophobic fibers— 
those with low moisture pick-up— 
causes them to cling to the body and 
to other garments in an annoying 
manner. These garments also attract 
airborne lint that is difficult to re- 
move and under some atmospheric 
conditions will actually produce 
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sparks. Static is not usually encoun- 
tered in cotton or rayon, as these 
materials tend to attract and retain 
moisture. 

The new process is said to utilize 
inexpensive chemicals and can easily 
be carried out with conventional dye- 
ing and finishing equipment. It is ap- 
plicable only to Arnel, Dr Stoll stated, 
and will not work on other hydro- 
phobic synthetics such as polyesters, 
acrylics and nylon. Total fabric static 
is reduced, however, when treated 
Arnel is blended with these fibers. 

While commercial application of 
the antistatic process so far has been 
limited to tricot, work is now under- 
way to apply it to woven Arnel 
fabrics. 

Dr Stoll emphasized that the proc- 
ess, although applied during finishing 
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operations, is not merely a finish, but 

actually induces a chemical change 

in the surface of the fibers. 

The knowledge required to apply 
the new process is being made avail- 
able by Celanese to textile finishing 
firms, and virtually all Arnel tricot 
reaching the market is now subjected 
to this treatment. 

In addition to the antistatic prop- 
erties imparted, the following are 
said to be features of the treated 
Arnel tricot fabrics: 

Increased Resistance to Atmos- 
pheric Fading. The degree of im- 
provement to “O” and _ gas-fading 
resistance varies with the depth of 
shade, but considerable protection is 
achieved on grays, tans and light 
blues. 

Increased Resistance to Wet and 
Dry Crocking. The cellulosic skin 
helps prevent color rub-off. The 
general washfastnss is unaffected. 

Soilage. Laboratory tests indicate 
that the treated fabrics are more 
resistant to soilage, particularly from 
lint and other soil that is attracted by 
electrostatic charges, 

Whiteness Retention. Results after 
50 launderings indicate that the 
treated and regular Arnel retain 
whiteness to the same degree. In 
general this whiteness retention is 
higher than for acetate and nylon. 

Crease Resistance and Mussing. 
Tests to date indicate no significant 
difference between the treated Arnel 
and regular Arnel tricot fabrics. 

Easy-to-iron. Permits easier move- 
ment of iron across fabrics at higher 
temperatures. 

Hand. Gives softer hand and im- 
proves effectiveness of cationic sof- 
teners. Also increases resistance to 
stiffening on heat treatment. 

The alkaline treatment consists of 
subjecting the tricot to a concentra- 
tion of a .3 to .7% sodium hydroxide. 
Typical operating conditions for Arnel 
tricot using the Burlington pressure 
beam dyer are: 

1) Fill Burlington Unit with warm 
(100-120F) water and run until 
there is a 2-3 lbs pressure drop 
across the beam. 

2) Add 6 lbs Triton X-100 and 6 lbs 
Igepon T Gel. 


3) Circulate 5 minutes (inside-out 
flow). 

4) Add 35 lbs caustic soda flake dis- 
solved in water. Continue circula- 
tion. 

5) Raise temperature to 205° as fast 
as possible (prob 20-30 min re- 
quired). 

6) Run at 205°F for 30 minutes. 

7) Drop bath. 

8) Give a hot rinse (150-160°F) for 
5-10 min. 

9) Drop bath. 
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10) Give an overflow hct rinse for 
5-10 min. 

11) Drop bath. 

1Z) Fut witn cold water. 

13) Add 2 liters 56% acetic acid. 

14. Run 5-10 min cold. 

15) Drop bath. 

16) Start regular dyeing procedure. 


Where the Arnel tricot fabric is to 
be finished a bleached white, the al- 
kaline treatment is carried out after 
bleaching to assist in the removal of 
residual peracetic acid. If the fabric 
is to be pressure dyed a light shade 
or given an optical bleach, the alka- 
line treatment is combined with the 
prescour. A typical formulation for 
carrying out the process in the winch 
is: 

3.5 g/l caustic soda flakes 
1.0 g/l Igepon T Gel 

1.0 g/l Triton X-100 

Run 1 hour at 90°C (194°F). 


Acetic acid or sodium bicarbonate 
should be used to neutralize the resid- 
ual alkali. 

For developed navies and blacks, 
which are preferably dyed in the 
winch, an alkaline afterscour is 
recommended rather than a prescour. 
The formulation is the same as above 
except that 2.5 g/l caustic soda are 
used with a 30 min instead of a one- 
hour scour. 

Depending on batch size, fabric type 
and color, the process will cost from 
2 to 4¢ per lb for tricot fabrics when 
the process is carried out on the 
Burlington pressure beam dyer, and 
about 4¢ per lb in the winch. 





Carolid 


Tanatex Corp, Kearny, NJ, has 
announced the development of a new 
carrier to simplify the dyeing of so- 
called “difficult” synthetics. Called 
Carolid, this new carrier is said to 
make carrier dyeing as simple as 
ordinary dyeing. 

Carolid is said to differ from most 
carriers in that it goes into true solu- 
tion and from there is exhausted into 
the fabric. This factor reportedly elim- 
inates the danger of spotting and 
allows excellent level dyeings. Al- 
though the Tanatex Corporation de- 
veloped Carolid to deal with the spe- 
cific problems of dyeing Dacron and 
its blends, the carrier reportedly has 
been found to be equally effective in 
simplifying the dyeing of Arnel, Dar- 
lan, Dynel, Verel, etc. 

Carolid is not a solvent carrier. It 
is reported to be nontoxic and to give 
outstanding color yields with this sim- 
ple dyeing procedure: 1) add Carolid 
at 120 F, 2) add dyestuffs within 5 
minutes, 3) bring to dyeing tempera- 
ture. : 


AMERICAN DYESTUFF REPORTER 


Culofix WFD 


Culofix WFD has been developed 
recently by the research laboratories 
of the Arkansas Company, Inc, New- 
ark, NJ, for use as an aftertreatment 
to improve fastness of direct dyes to 
laundering. 

Culofix WFD has also been found 
of value when used in conjunction 
with Hydro-Pruf, Arkansas Com- 
pany’s silicone water-repellent and 
thermosetting resins, for improving 
colorfastness in finishing. It is stated 
that the use of this fixative does not 
adversely effect the water repellency 
rating produced by Hydro-Pruf on 
fabrics of all types. 


Anhydrous Sodium Bisulfite 


Virginia Smelting Company, West 
Norfolk, Va, has announced the addi- 
tion of a new product—anhydrous 
sodium bisulfite—to its present 
group of reducing agents. 

Virginia’s sodium bisulfite is avail- 
able for shipment in multiwall, poly- 
ethylene -lined paper bags (100 
pounds net) and in leverpak fiber 
drums (400 pounds net). 


Warcoset LCR 

Now in full production under the 
tradename Warcoset LCR is a new, 
low-cost cellulose reactant developed 
by the Warwick Chemical Division of 
Sun Chemical Corporation, 10-10 44th 
Ave, Long Island City, NY. The 
product is described by Warwick 
Chemical as “the best resin for chlo- 
rine resistance now available,” and 
is said to have only a minimum effect 
on the lightfastness of dyestuffs. It is 
recommended by Warwick Chemical 
for both cotton and viscose materials. 

Said to be easy to handle and apply, 
Warcoset LCR reportedly produces an 
exceptionally well-balanced combina- 
tion of qualities. Fabrics finished with 
the new resin are said to have im- 
proved crease resistance, greater 
shrinkage and stretch control, and the 
curing conditions recommended are 
much less critical than with conven- 
tional resins. 

Warcoset LCR is a clear liquid 
resin, formulated with a low free-for- 
maldehyde content. It is soluble in 
water and compatible with a wide 
variety of finishing agents. There is 
said to be virtually no degradation 
from chlorine bleaching, even under 
high temperatures or alkaline laun- 
derings. The product is said to be 
durable to multiple launderings, and 
to have excellent stability in storage. 
It does not require refrigeration. 
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- NAMES IN THE NEWS - 


James B Curley of American Vis- 
cose Corporation was elected chair- 
man of the Textile Division of the 
American Society for Quality Control 
at the Division’s annual meeting held 
last month in Detroit. The meeting 
was conducted during the Eleventh 
Annual Convention of ASQC. 

Previously, Mr Curley served as a 
district counsellor. A charter mem- 
ber of the Division, he joined the 
group in 1950. 

Others elected at the annual meet- 
ing were: vice-chairman, Kenneth Ed- 
gar, Henderson, Lindsay & Michaels; 
secretary, Byron A Griffin, West Point 
Mfg Co; treasurer, Robert G Mitchell, 
International Latex Corp. District 
counsellors: Dave Scott, Jr, Scott 
Testers, Inc; Braham Norwich, Beau- 
nit Mills, Inc; George M_ Bornet, 
Ontario Research Foundation; Robert 
M Kennedy, US Army QM Inspection 
Service Command; M J Rarick, E I 
du Pont de Nemours & Co, Inc; and 
James E Mitchell, Jr, Avondale Mills. 

David S Chambers, University of 
Tennessee, was appointed trustee for 
the Textile Division. John H Rey- 
nolds, Celanese Corp of America, is 
the Junior Past Chairman. 


Alliance Color and Chemical Co, 
Newark, N J, a division of The 
Andover Company, has announced 
the appointment of W Richard Cake 
to the position of general manager. 
For the past three years, Mr Cake 
has acted as assistant to the president 
of the corporation, Harold W Coward. 

Prior to joining Alliance, Mr Cake 
was employed for twelve years by 
Heyden Chemical Corp. 


¥ 


NC STATE STUDENT RECEIVES TOP 
AWARD—G H Dunlap (right) director of 
the Placement Bureau and chairman of 
the Scholarship Committee in the School 
of Textiles at North Carolina State Col- 
lege, presents the $400 Keever Starch 
Company Scholastic Award to Wordest Ray 
Felts, who was graduated recently with 
: B S degree in textiles from State Col- 
ege. 
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Ernest Hart, president, Food Ma- 
chinery and Chemical Corporation 
was elected chairman of the board of 
directors of the Manufacturing Chem- 
ists’ Association at its 85th Annual 
Meeting, held last month at White 
Sulfur Springs W Va. 

Harry B McClure, vice president, 
Union Carbide Corporation, was elect- 
ed chairman of the executive com- 
mittee. 

General J E Hull, USA (Ret), full- 
time president and a director, was 
re-elected. 

R L Murray and D S Frederick were 
elected vice presidents. Mr Murray is 
chairman of the board, Hooker Elec- 
trochemical Company, Buffalo, NY. 
Mr Frederick is vice president, Rohm 
& Haas Co., Philadelphia, Pa. 

M F Crass, Jr, full-time secretary- 
treasurer, was also re-elected. 

Directors elected for the term ex- 
piring May 31, 1960 are: Peter Cole- 
fax president, American Potash & 
Chemical Corp; John T Connor, 
president, Merck & Co, Inc; Lee V 
Dauler, president, Neville Chemical 
Co; David E Hull, president, Manu- 
dent E I du Pont de Nemours & Co, 
Inc; John E Hull, president, Manu- 
facturing Chemists’ Association, 


Inc; Thomas S Nichols, chairman of 


the board, Olin Mathieson Chemical 
Corp; Mark E Putnam, executive vice 
president, Dow Chemical Co; Charles 
Allen Thomas, president, Monsanto 
Chemical Co; R W _ Thomas, vice 
president, Phillips Petroleum Co; and 
George R Vila, vice president, United 
States Rubber Co. 

Henry Bower, chairman of the 
board, Henry Bower Chemical Mfg 
Co, was elected a director for a term 
expiring May 31, 1959. 

Curtis W Cannon, president, Fron- 
tier Chemical Co, and S B Penick, Jr, 
The New York Quinine and Chemical 
Works, Inc (president, S B Penick & 
Co), were elected directors for a term 
expiring May 31, 1958. 


Nelson S Knaggs, vice-president in 
charge of sales, The Hilton-Davis 
Chemical Company, Cincinnati, re- 
ceived the honorary degree of doctor 
of laws from Davis and Elkins Col- 
lege at the college’s commencement 
exercises held June 3. A former stu- 
dent at Davis and Elkins, he was 
honored as an outstanding explorer 
and author, who has traveled exten- 
sively in twenty-one countries of 
Latin America, Nepal and the Near 
and Far East. 


AMERICAN DYESTUFF REPORTER 


Wood 

Harold C Wood has been appointed 
a district manager for the Onyx Oil 
and Chemical Company, Jersey City, 
NJ. 

Mr Wood, a native New Englander, 
will be in charge of Onyx’s sales and 
service office at Boston, Mass, which 
serves the textile and industrial cus- 
tomers in New England and the 
eastern half of New York State. 

Mr Wood has travelled the New 
England states for the past 22 years 
as a chemicals applications engineer 
and representative for such companies 
as Sandoz, Inc and Arnold, Hoffman 
and Co, Inc. 


Martin J Lydon, president of the 
Lowell Technological Institute as 
well as president of the National 
Council for Textile Education, was 
guest speaker June 11 at commence- 
ment exercises of the Institute of 
Textile Technology in Charlottesville, 
Va. His address was entitled “The 
Future of Textile Education”. 


Wright 


The Mac Chemical Co, Knoxville, 
Tenn, has announced the appointment 
of James I Wright to the position of 
consultant. 

Mr Wright has had more than 
twelve years experience in various 
phases of textile manufacturing. He 
was associated with Standard Knit- 
ting Mills, Inc, Knoxville, for ten 
years. During recent months he was 
associated with United Hosiery Mills 
Corp, Chattanooga, Tenn, in the 
capacity of consultant. 
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